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I N T R O D U C T I O N 
The t h e s i s makes an attempt t o study cropping p a t t e r n 
and crop d i v e r s i f i c a t i o n in Western Ut ta r Pradesh a t two 
p o i n t s of time 196C-61 and 1985-86. A comperision of cropp-
ing p a t t e r n s wi l l help t o ind ica t e whether any changes have 
taken p lace during a per iod of 25 year? such a study w i l l 
reveal t he t rend in cropping p a t t e r n and in the l i g h t of 
p h y s i c a l , technologica l and economic f ac to r s w i l l show 
whether t he t rend i s heal thy tinhealthy and what changes by 
way of d i v e r s i f i c a t i o n are needed. 
The area under study. Western Ut ta r Pradesh, r e f e r s 
t o a por t ion of Upper Ganga p l a i n l i e s between 26^20'N t o 
29°45'N l a t i t u d e and 77°E t o 80*^ E longi tude , covers an 
area about 62000 sq. kms., which d i f f e r s frcxn i t s border 
regions with respect t o phys i ca l , s o c i a l , and economic 
s t a t u s . The boundary t h a t sepera tes the area i s marked 
mainly by r i v e r courses . The problem of de l imi t ing t he 
boundary in the eas te rn p a r t of the region i s r e l a t i v e l y 
more coup1icated. So, the cl imate i s the a l t e r n a t e p r i n c i p l e . 
The maximum l imi t of t he region in t he e a s t , as recognized 
1 ? 
by Stamp and l a t e r supported by ^ a t e corresponds t o 
100 cm (40") i sohytes in h i s s ix fold d iv i s i ons of t he 
p l a i n extending from lower Indus va l ley in Pakis tan t o 
Brahmaputra Valley in Assam. The cropping p a t t e r n and the 
1. Stamp, L.D., Asia-A Regional and Economic Geography, 
London, 1959, PP. 316-326. 
2, Spate, O.H.K., India and Pakis tan , A General and 
Regional Geography, London, 1954, p . 3 1 . 
i i 
well cu l t i va t ed crops are the o ther s t r ik ing fea tu res in 
eas te rn and western regions of Ut t a r Pradesh, p a r t i c u l a r l y 
the dominance of r i c e i a about 80% of the eas t e rn croped 
area on one hand and s ign i f ican t p roduc t iv i t y of wheat. 
Barley and M i l l e t s accounting for 60% o^ . t he western crop 
land on the o ther hand. 
The present area embraces the d i s t r i c t s of Muzaffar-
nagar , Meerut, Moradabad, Bulandshahar, Gaziabad, Badaun, 
Aligarh, Etah, Mainpuri, Farrukhabad, Agra, Etawah and 
Shahjahanpur. 
Physiographical ly the area under study chief ly 
cons i s t s of the d e t r i t a l ma te r i a l s deposi ted by the g rea t 
an t icedent r i v e r l i k e Ganga, Yamuna and Indus . I t i s 
bordered towards the north by Siwaliks foredeep marking 
the Himalyan foot h i l l and by pen i su l a r s t ab l e landmass 
towards south. The main physiographic v a r i a t i o n within t he 
p l a i n has been noted between upland 'bhangar ' alluvium of 
GO-ab which r i s e s from 15 m. t o 60 m above t h e adjacent 
flood p l a i n and t h e f ingers of 'Khadar* along t h e main 
stream alongwith t h e i r sub p a r a l l e l t r i b u t e r i e s . Based on 
microlevel topographic face ts and t h e i r regional charac-
t e r i s t i c s , two physiographic u n t t s have been recognised, 
namely:-
1) Gangapar/ h i g h e r p l a i n a rea i n t h e nor~h ; and 
2) Upper Ganga-Yainuna d o - a b . 
'..(ithin t h e l a t e r u r i t a r e a bet'.^;een Bu landshahar ^.n 
n o r t h and Etah in south c o n s i s t s of s i l t y and c l a y e y b a n g a r 
t r a c t whereas i n Bulandshahar and A l i g a r h sand r i d g e s a m 
a l t t e r n a t e d by d e p r e s s i o n s which a r e t o p o g r a p h i c a l l y more 
d i v e r s i f i e d . Var ious land fonns l i k e n a t u r a l l e v e e s and 
sandy t r a c t s a r e p redominant ly dominant i n t h e Ram Ganga 
catchment a r e a of Western U.p 
The g e o l o g i c a l c h a r a c t e r i s t i c s of t h e a r e a i n c l u e a s 
t h e source m a t e r i a l , t h e i r t h i c k n e s s and i t s p o t e n t i a l i t y 
i n terms of a g r i c u l t u r e . Most e s s e n t i a l l y t h e a r e a c c n j u x -
t u t e s an a l l u v i a l t r ough made T ?^ of u n c o n s o l i d a t e d s e d i -
ments c h i e f l y b o u l d e r , sand c lay and g r a v e l wi^.h t h e i r 
i n t e r c a l c a t i o u s . They a r e h i g h l y p o r o u s , r .rroeablc; and 
c o n s i d e r e d t o be t h e most e x t e n s i v e s o i l cover t h r o u g h o u t 
t h e wc -Id. According t o bore h o l e s d r i l l e r a t s e v e r a l 
p l a c e s i n wes t e rn U .p . by t h e A g r i c u l t u r a l Research 
I n s t i t u t e , i t was e s t a b l i s h e d t h a t t h e dep th of t h e a l l u -
vium p r o g r e s s i v e l y i n c r e a s e s from westward t o e a s t w a r d i n 
•an i r r e g u l a r f a s h i o n . The Aercroagnetic survey was done i n 
Ganga v a l l e y and r e l a t e d a r e a s by '.«hicn an average d e p t h 
of 1300 m t o 1400 m was e 3 t a b l i s h „ j . . e n ,, ; he lp of .ve 
1. Matnur , R.N., Come character- ' ' •:t'-' "^^matures of Water t a b l e 
i n Meerut d i s t r i c t ot U . P . , ^^  --wnal Geog--aphical Jo t i rna l 
of I n d i a , Vol . 4 t h , 4 D.^:. 19oL, P . 69 . 
information, one can conclude that geologically/ the region 
is composed of southward sloping plains represented by 
unconsolidated sediment of pleistocene age, deposited in 
river valleys. 
Local variation in temperature and rainfall are 
the dcxninant factors which define the climate of the area 
under study. The region normally represents sxibhumid type 
of climate. The average weather condition resulting from 
combined effects of various weather controlling elements 
lead to distinguish four well marked seasons (i) Hot 
summer (ii) Wet summer, (iii) Pre winter transition and 
(iv) VJinter, although micro-level diversities may some 
time be introduced by the proximity of great Himalaya. 
Due to proximity of Himalayan belt the area recieves 
considerable amount of rainfall particularly in the north 
eastern side where as south western part sometimes suffers 
scarcity of rain. Differential heating of the lower atmos-
phere sometimes gives a local precipitation followed by 
instantaneously heavy down pour. 
In winter season, the area is normally dry but 
local variations are sometimes caused specially in the 
beginning of January due to which unstability of atmosphere 
results and light showers accompanied by normal size 
hailstorms, and thunderstorms are frequent causing a lot 
of damage to rabi crops. Gradual rise in te...perature starts 
from February and continues till June (Month of Max- Temp 
4 0 C). The maximum temperature in upper do-ab such as 
Meerut area has been recorded as 4 0 C whereas further 
south including Aligarh and Mainpuri, •=''Ight increase in 
temperature has been noted. This lateral thermal variation 
within the area is attributed to the existence of Himalayas 
which causes significant variation in the local as well as 
average weather condition. 
The intensity of monsoon type of rainfall decreases 
towards westward and southward. This is because the nature 
of the monsoon which releases a heavy rain within the area 
is controlled by the initial moisture content. Monsoons 
starts from Bay of Bengal and moves toward Himalayan zone 
along a banometeric slope. Strike the mountain barrier 
and change direction. While passing over the western U.p. 
they have lost their significant amount of contained 
moisture and cause a decline in the rainfall intensity 
towards the districts located in the southern and western 
part of the region. (Agra - 68 cms, Mathura - 54.4 cms). 
The agricultural activities in the area are essentially 
dependent on the rainfall duration, intensity, its 
variation with time and temperature effect. Incoming of 
the monsoon with in the area and its departure largely 
1. Shafi, M., "Ganga Yamuna do-ab" in Indian Regional 
Studies. Ed. by R.L. Singh, Banaras, 1968, P.3. 
con t ro l s t he s p a t i a l and temporal d i s t r i b u t i o n of the 
Rabi and Kharif c rops . 
Rainy season ge t s terminated by the end of October 
with a suddent f a l l in temperature (4,4 C) and ra in which 
f a l l s down t o below 10 eras in October. G^t^aual decl ine in 
temperature causes a severe cold in t h e month of December 
and prevelance of dry and c h i l l y w e s t e r l i e s occassioned 
by the western depress ions assoc ia ted with cold waves 
which may cause a fu r the r lowering of temperature below 
freezing po in t a t p l a c e s . 
In t h e northwest , the s ign i f i can t fea tures of cold 
season are f ros t n igh t s in January, h a i l storms in 
February and March which tends t o damage most of t he 
c u l t i v a t e d crop a rea , p a r t i c u l a r l y sugarcane. Average 
temperature i s lowest in January (below 20 C) and decreases 
towards west and north-west (Agra 14.8°C, Meerut 14.2*^C). 
Because of the nearness of the area t o the Himalayan 
.region, a well i n t eg ra t ed drainage has emerged which i s 
apar t of Ganga-Yamuna system. Nearly a l l the streams follow 
a general t r end of north-west t o south-eas t and have very 
wide flood p l a i n s . Since, they are not s t r u c t u r a l l y or 
l i t h o l o g i c a l l y con t ro l l ed they tend t o jo in t h e i r main 
channel a t the acute angle forming a t r e e shaped p a t t e r n 
1. Tikka, R.N, Pe r s i s t ence p r o b a b i l i t y of cold s p e l l s in 
U.P. IGF, 36(4) , 1961, PP. 140-151. 
which is know as "dendretxc pattern'. Such patterns repre-
sent a granular underlying bed of horizontal to subhori-
zontal attitude and hornogenity of the area. 
At sc»ne places an extreem type o-^  drainage develops 
16 which the tributeries are parallel to sub parallel which 
meet their second order channel at acute angle, giving a 
leaf type pattern called 'prinnate drainage'. A typical 
example of this is the confluence of Hindon with Yamuna. 
Most of the rivers in this region are perennial but 
some tributeries suffer from over draft during non-monsoon 
period, specially 'Kali river'. Sot river etc. Ganga and 
its major tributeries are Himalayan rivers, antecedent in 
nature and carry sufficient amount of water throughout the 
year with a significant seasonal fluctuation. 
The nature of soil within the area is largely cont-
rolled by the climatic conditions, drainage pattern, 
drainage density, nature of underlying rock, soil conser-
vation and the cultivation techniques. The nature of the 
soil in the Western Uttar Pradesh is dominantly alluvial 
derived frcxn Indo-Gangetic system. These soils contain 
enough organic matter and decayed vegetation which helps 
in the growth of plants. Soil of the area is classified 
into two major types namely: 1) Khadar, and 
ii) Bhangar. 
o 
The Khadar which is neutral to alkaline in reaction (pHg-8.5) 
is relatively low in organic mater particularly phosphorus. 
Texturally, these soils are loamy to sandy in nature but 
at places silt and clay have also been recorded. These 
soils mostly constitute the flood pla:...s of Ganga river 
and allow sizable amount of water to flowdown to lower 
horizones. Thus the drainage the development is reduced. 
Soils in Yamuna Khadar region show submature profile with 
predominance of clay, concretion, soluble materials under 
poor drainage condition. 
Bhangar soils are extensively distributed in areal 
extent occupying the inter fluvial zone. Chemically, they 
are low in lime and soluble salts showing neutral to light 
acidic reaction (pHg - 7.5). Colour variation of the soil 
has been noted at several places from dark grey, slight 
yellowish to redish in nature, indicating the chemical 
variation specially iron and humus content, Illuviation 
is a common characteristic of the soil in Bhangar region 
in the vicinity of Ganga. 
In addition to the chief classes of soils, there 
are some types of soils namely; 'Usar and Bhur'. They are 
mostly found in Shahjahanpur, Ramganga area and districts 
of Moradabad. Bhur soils, occupying the eastern bank of 
Ganga especially in Moradabad, are sandy in character and 
li 
is workable eccncmicall^. 'hosphate defficicnt soils, 
alkaline in character are found in the dry part of the 
region such as Aligarh, Mainpuri, Etah and are popularly-
known as ' reh*. These soils have low fertility status and 
are totally uneconomic from the agric^ .^ ure point of view. 
Howevei, the fields adjacent to the villages, receive 
considerable amount of domestic waste and refuse, making 
the soil more fertile. The manured land around the village 
site is known as 'Goind', 'Gaunhan', or Bara. The outlying 
area of the manured land is called 'palo' or *Upar har' 
whereas the belt, forming the intermediate area, is called 
Manjhar. 
CHAPTER - I 
PHYSICAL FACTORS AFFECTING PATTERNS OF CROPS 
10 
Cropping pattern means the proportion of axrea under 
various crops at a point of time. It is« however^ dynamic 
as no cropping pattexn can be good for all tiroes to come. 
The cropping patterns differ from macro to micro regions* 
both in space and time, and aire governed largely by the 
physical, cultural and technological factors. The main 
physical factors include climate* soil and relief. 
CLIMi^E; 
Climate is one of the major physical factors affect-
ing crop pattern. It consists of the following elements. 
1. Precipitation and water relationship. 
2. Destructive aspects of rainfall. 
3. Snow, 
4. Frost 
5 . Temperature 
6. Light and sunshine 
7 . Winds 
8 . Drought 
A l l t h e s e elements have d i r e c t and i n d i z e c t Inf luence 
on the cropping p a t t e r n s of a reg ion . 
There are d i f f e r e n t t y p e s of cropping p a t t e r n s i n 
the d i f f e r e n t p a r t s of the vforld. With t h e he lp of modem 
technology* any crop can be grown anywhere i f labour and 
11 
expenses are not in question. Cereals and non-cereal crops 
l ike r i ce , sugarcane, t ea and rubber that f lourish in the 
warca and moist climate can now be cult ivated in very low 
temperatures o£ the polar regions. But# £or economic reasons, 
crop plants are cult ivated at places wh<9Te they can fetch 
maximum returns. 
In t h e i r influence the cl imatic factors are c lose ly 
interre lated. The e f f ec t of ea<^ i s modified by the other 
Daily and annual variat ions in any or a l l of the cl imatic 
elements are a l so of importance in determining the e f f ic iency 
of crop growth and output per unit area. The micro-climate 
and weather conditions around the plant are a l so of v i t a l 
s ignificance because they affect the output of crops 
favourably or adversely. 
Precipitat ion & VJater Relationship; 
Water derived from the s o i l and underground water 
table i s used for most of the crop cu l t ivat ion . Water 
col lected from ra infa l l or drawn from rivers and streams 
i s generally for l ives tock . Any source of free-flowing fresh 
water may be used for i r r iga t ion . 
Water must be available in the s o i l in the quant i t ies 
needed by the crop, because, some crops f u l f i l t h e i r water 
requirements through t h e i r root systems. The withering of 
1 
crop is caused by too litf .e availability or water in the 
soil# and waterlogging is caused by too much availability 
of water. These two causes ultimatly a££ect the crop, in 
various ways# for example* disease etc. Consequently* the 
relationship between climate and the c^ -:ract eristics and 
condition of the soil are of maximum Importance for crop 
growth. The defficiency of precipitation is indicated by the 
comparison of evaporation with precipitation* conveniently 
expressed as P/£ (Ps Precipitation* £« Evaporation) • The 
productivity of any particular soil* partly depends on the 
retaining power of water and partly depends on how much 
water enters the soil* i.e. the level of infiltration. 
Infiltration varies according to the nature of soil especia-
lly its texture* its condition (whether compacted* cultiva-
ted* etc.), releif* and the amount and type of crop cover. 
It also varies according to intensity of rainfall and its 
duration and temperature condition. Infiltration levels 
below 5096 and above 90% are encountered. 
There is usually much less infiltration beneath 
arable crops like com* cotton and potatoes than beneath 
grass* trees or mulches and this must influence cropping 
policy in areas where soil moisture is limited. 
For the survival of crops adequate water is necessary* 
however* the requirement varies. It depends on the extent to 
13 
which structure protects the species from transpiration. 
Since nearly all the additional water required by a growing 
crop is to replace its essential water content as this is 
lost by transpiration. According to the evaporative power 
of the atmosphere it is estimated tha«. cereals transpire 
400 to 500 tons of water and grasses more than 800 tons. 
A field producing 3 tons of dry matter per acre may 
transpire from 1200 to 2500 tons of water, equivalent **<> 
12 to 25 inches of rain. 
Crops vary also in their ability to extract water 
from the soil. In favourable conditions the roots of 
potatoes and peas penetrate about 0,6 metre, tomatoes and 
tobacco 0.9 metre, field com and asparagus 1.20 metres and 
alfafa and grapes down to 2.4 to 3.00 metres or more. This 
indicates one of the reasons why in any given physical 
conditions the range of cultivable plants is limited. 
Within this range, the maximum utilisation of any given 
conditions can be achieved only with suitable crops. 
The climatic classification developed by C.W, 
Thomthwaite has been widely adopted for such practical 
purposes as calculation of amount of water to be applied 
in irrigation schemes. 
Seasonal distribution of precipitation is hardly less 
important than the total amount. Crops need water most during 
1* 
the i r growing season. I t i_ during the grow? g period that 
ra infa l l or a r t i f i c i a l irr igat ion i s most needed. Regularity 
of ra infa l l i s a l so important for some crops* as for example* 
for rubber t r e e s the optimum ra infa l l i s 175-375 cms. 
Destiuctive aspects of ra infa l l : 
Apart from the beneficial aspects of water* destruc-
t i v e roles are a l so important in modifying the cropping 
pattern. In particular* rainfal l wherein the top soi l* which 
i s f er t i l e* i s washed away further* i t a lso leads t o the 
formation of g u l l i e s . 
Water* as i t f a l l s on t o the surface of the land and 
as i t mns off* erodes by splash erosion and scour erosion* 
which depends on the intensi ty of water drops* The amount 
of s o i l se t in motion by each drop i s d i rec t ly proportional 
t o the square of i t s ve loc i ty . Rainfall intensi ty* s o i l 
texture* condition of the s o i l and slope are the more 
important factors affecting erosive power. Similarly* 
erosion by run-off varies with the energy of moving water. 
When water can not flow suf f i c i ent ly and percolation 
i s not good* flood occures* which ultimately af fects the 
cropping pattern. 
15 
SNOW: 
Soowfall is also an Important climatic constraint 
in the agricultural operations. It results into hardship 
to livestock and damage the crops* 
The occurrence of anow reduces the ground tempera-
ture, which hinders the germination and growth o£ crops. 
Land under snow can not be prepared for sowing because of 
soil freezing. Snow, however* protects the standing crops 
from frost and drying winds severe snow may cause heavy 
losses of crop and always lead to shortages of fodder. 
Melting of snow may cause hazardous floods in the summer 
season* affecting the crops. 
FRQStt 
Frost i s a lso an important factor which r e s t r i c t s 
the cu l t ivat ion . In the area of frost occurrence* frost 
k i l l s the standing crops: Crops l ike* tomatoes* potatoes 
and melon are highly frost sens i t ive right upto t h e i r 
maturity. The flowering stage of a l l cereals are a l so 
c r i t i c a l l y vulnerable to f o r s t . The quality and quantity 
of a l l crops including the orchards crops adversely affected 
under frost condit ions. Frost-resistant crops are grown 
in areas susceptible to frequent f ros t . 
In the frost affected areas a logical adjustment 
to frost i s t o se l ec t frost-hardly crops. Direct steps t o 
IC 
prevent f r o s t occurrence "lay a l s o be taken . Aeroplanes and 
h e l i c o p t e r s have a l s o been used i n the developed countr i e s 
t o fan t h e a i r above t h e cr(^s# but t h i s i s an expens ive 
procedure. In t h e developing c o u n t r i e s of Asia/ n u r s e r i e s 
of crops l i k e cucumber/ melon and young winter vege tab le 
p l a n t s are u s u a l l y covered with straw for f r o s t p r o t e c t i o n 
during t h e ear ly s t a g e s of growth. The i r r i g a t i o n of crops 
a l s o a v e r t s the danger of f r o s t i n g t o an apprec iable e x t e n t . 
TEMPERATURE: 
The germination of seeds and grcKi^h of crops require 
s u i t a b l e temperature c o n d i t i o n s . The optimum temperature 
i s u s u a l l y between (18.3 C & 23.9 C) . Low tenperatures 
permit only slow growth. Thus we come t o the po int t h a t a 
p a r t i c u l a r f i e l d under c u l t i v a t i o n and the crop grown 
t h e r e i n i s primari ly a f f e c t e d by temperature. Each and every 
crop has the minimiim/ the optimum and the maximum tempera-
t u r e l i m i t s for each of i t s s t a g e s of growth. Crops l i k e 
bar l ey / rye , oa t s and winter wheat have r e l a t i v e l y low 
temperature demand. I t i s be ing about 4 .4 C f o r wheat and 
b a r l e y , 2.2°C for rye and for maize about 8 .8°C. They 
survive under low temperatures during t h e growth p e r i o d . 
Contirarily/ t r o p i c a l cropS/ l i k e cacaO/ sp ices* squash/ 
cof fee* dateS/ e t c . need high temperature through out t h e 
year* whi le crops l i k e gram#. l e n t i l / p o t a t o e s / mustard/ 
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rape-seecls# l i n s e e d s and b<ar3e«n requlire r e l a t i v e l y warm 
temperature during t h e growing and ripening p e r i o d s and 
low t^nperature during the development s t a g e s . Under high 
tamperature, the crops dry up i £ the moisture supply i s 
inadequate . The problem of high tempea.^t:ure« however^ can 
be solved appreciably by i n c r e a s i n g the moisture supply 
through i r r i g a t i o n or moisture conserving t i l l a g e p r a c t i c e s . 
In contrast t o maximum temperature, t h e crops a l s o 
have a minimum temperature l i m i t . The c h i l l i n g and f r e e z i n g 
temperature has , however, great in f luence on t h e germina-
t i o n , growth, development, maturing and y i e l d s of crops . 
Crops l i k e r i c e co t ton and c h i l l i e s are k i l l e d by near-
f r e e z i n g temperature of two or t h r e e day ' s d u r a t i o n . The 
minimviro temperature for rye i s 2 C for wheat 5 C, for maiz 
about 9*^ 0 ani for r i c e about 20°C. Each crop has a minimum 
requirement of acctamulated temperature, wheat, f o r example, 
need 2000 day degree ^C and r i c e needs 3000-4000 day-degrees 
'^c during the e n t i r e growth p e r i o d . 
The in f luence of low temperature v a r i e s g r e a t l y 
wi th d i f f e r e n t crops . Certain crops , such as p o t a t o e s and 
sugarbeet , s tore carbohydrates more rapidly i n t h e cool 
n i g h t s co t ton , maize and tobacco require waxm n i g h t s f o r 
maximum growth and development. 
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LIGT-3? AND SUNSHINE: 
Light plays an important part in photosyntheuis 
activity in plants. The time required by a crop to achieve 
maturity is a function of the length of the day (photo-
period) and, therefore, preference fc a variety is judged 
by its maximum utilization of light energy. In general a 
crop planted in the winter season requires more calendar 
days to mature than the same crop planted later. In cloud 
areas, cloud cover often reduces the amount of light availa-
ble. This has great significance in regions, where ripening 
of crops and their harvesting in dry condition are often in 
doubt. Cloud cover and excessive rainfall also prevent 
double cropping which might otherwise be widespread. 
WINDS; 
In addition t o temperature and moisture conditions 
in a region, wind's direction and t he i r in tensi ty also have 
an influence on the cropping pa t t e rn . The cold and dry 
severe winds in Nothem plains of China, for example, 
r e s t r i c t the growth of certain crops which otherwise could 
have been grown there . In the ar id and semi-arid areas, 
hot winds do great damage to agricul ture and, therefore, 
in the hot desert , growing of crops i s confined only t o 
the teny pa-ches of oases. 
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Winds are importance! in agriculture chiefly for the 
increased rates of evapo-transpiration an?l consequent 
increased water need» which they produce, and the physical 
damage they wreack when excessive. On the other hand the 
wind may be put to work on the land t" *erive windmills for 
pumping water or for the generation of electricity. 
Winds have both the direct and indirect effects on 
crops? Direct winds result into the breaking of plant 
structures, disloding of cereals, fodder and eash crops 
and shattering seed-heads small plants are sometimes comp-
letely covered by wind blown dust or sand. The indirect 
wind transport moisture and heat in the air. 
In many countries, very strong and 'killing winds* 
are associated with particular direction of origin. Hot 
dry winds called Loo in northern plains of India and 
Rajasthan in the month of May and June damage the standing 
crops of fodder and sugarcane in the unirrigated parts. 
The strong dry winds lead to soil erosion in the fallow 
lands of the semi-arid region, especially during the summer 
season. 
Mechanical damage to crops can be lessened by making 
use of natural or artificial shelter. Wind breaks, composed 
of trees, shrubs, hedges or fences are widely use to protect 
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plants f rcan the hot and cold winds. Trees, liowever, reduce 
the area of cul t ivated land, complete for. soi l moisture 
and may produce harmful shades. The suitable species of 
t r e e s , therefore, need to be selected for planting the 
t r e e s for wind breaks 
Drought has devastating consequences on the crops. 
Soil drought has been described as a condition in which 
the amount of water needed for t ranspirat ion and direct 
evaporation exceeds the amount available in the so i l . 
Drought damage the crops when plants are inadequately 
supplied with moisture frcan the so i l . 
The incidence of drought can be determined from the 
annual, seasonal and diurnal dis t r ibut ion of r a in fa l l , i t s 
dependability, in tensi ty and the form of prec ip i ta t ion . 
Moreover, different crops have different moisture require-
ments. In the greater par t s of India a delay in the onset 
of sxiraroer monsoon may be disastrous on the kharif sowing 
may be delayed, spet ia l ly in the rainfed areas. In the 
pas t , seme of the worst famines in the sxib-continent of 
India have resulted from fa i lure of summer monsoon. 
For the effective use of available moisture for the 
crops, weed control has great significance. In the semi-arid 
areas of high rainfall variability, dry-tarming method is 
a useful device, which helps in the conservation of soil 
moisture. In the erid regions agriculture is possible 
only if irrigation water is aval, ible to the crops at the 
critical stages of the plant growth w.d flowering, while in 
the s«ni -arid regions irrigation enables the farmers to 
obtain higher yields end a greater variety of crops. 
In the humid regions the main value of irrigati 
supplementary in times of drought. The development of t ; 
of irrigation is, however, not possible every where owing 
to certain physical and e::onanic constraints. The main 
limitations on irrigation are the availability of the surface 
and underground water, the cost of getting it to the fields 
and the nature of crops to be cultivated. Nevertheless, 
irrigation is men's best answer to droughts Where irrigation 
water is made available, temperatures become the dominant 
climatic factor controlling crop distribution and yields. 
In western Uttar Pradesh, Irrigation has assured the culti-
vation of valuable crops like sugarcane wheat, rice, 
barseem and potatoes. It can, however, be said that unless 
irrigation facilities are provided to crop with the 
vagaries of rainfall, the land will only be arable at the 
risk of disastrous famine. Although it can produce a bxunper 
crop one year, it may be a petiful sight of disaster in the 
next. 
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S O I_ L S 
In any agricultural operation soil is of the utaaost 
importance as it is the cradle for all crops. The top soil 
having an average depth of about 15 to 20 onson the face 
of the land« the natural body of soil .n which crops grow 
and the fanning activities carries or flourish. 
The word soil is derived frcxn the Latin word solum. 
In general, soil refers to the loose surface of the earth 
as distinguished from solid rock. It is the material thai: 
nourishes and supports growing crops. According to the 
soil scientists, soil means that part of the earth's crust 
which has been changed as a result of soil forming processes. 
It is a natural aggregate of minerals grains, with or 
without organic constituents, formed by the chemical and 
mechanical weathering of rock. 
Soil formation proceeds in steps and stages, insepa-
rably interrelated. It develops through a prolonged inter-
action between soil forming rocks, the organic world .. _ 
and the environment. The geolgical, biological, hydrological, 
lithological, social and economic factors infouence the 
course of soil formation. The development of soil is largely 
influenced by thes 
(i) Parent material; 
(ii) Climate; 
23 
(iii) Living organism, 
(iv) Topography, 
(v) Land utilization, 
(viy Time & 
(vii) Vegetation. 
PAREl^ MATERIAL: 
Soils are formed by the weathered Igneous, sedimen-
tary and metamorphic rocks. Solid rocks desintegrate slowly 
under the influence of weathering, which acts on them 
through sunshine, rain, frost and wind. Heating and cooling 
freezing and thowing, wettsing and drying, all tend to 
weaken the rock structure. These forces finally break up a 
rock into small pieces. The loose and weathered rock mate-
rials may then becc»ne soil parent material. When this weath-
ered complex material begin to support life, the chemical 
and physical changes are accelerated. Thus the major 
characteristics of the soil depend on the parent material. 
Soils and Climate; 
Climate is the most effective factor in soil forma-
tion and its fertility. Temperature and rainfall govern 
rates of weathering of rocks and the decomposition of 
minerals. 
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In g e n e r a l , t h e c l i m a t e may be grouped i n t o t h r e e 
broad c a t e g o r i e s : 
F i r s t l y t h e r e i s t h e f r i g i d c l i m a t e i n which t h e 
p r e c i p i t a t i o n i s on ly i n t h e form of snow. Secondly , t h e r e 
i s t h e hijmid c l i m a t e i n which t h e p r e c i p i t a t i o n exceeds 
e v a p o r a t i o n from s u r f a c e . T h i r d l y , t h e r e i s t h e a r i d 
c l i m a t e where t h e e v a p o r a t i o n from t h e s u r f a c e of t h e s o i l 
i s s u b s t a n t i a l l y h i g h e r t h a n t h e amount of a tmosphe r i c 
p r e c i p i t a t i o n . The s o i l s of d i f f e r e n t c l i m a t i c r e g i o n s 
d i f f e r a p p r e c i a b l y i n t h e i r c h a r a c t e r i s t i c s and p r o p e r t i e s . 
Moreover, t h e amount of humus i n s o i l a l s o depends upon t h e 
c l i m a t i c c o n d i t i o n s . There i s more hximus i n s o i l s of 
modera te ly warm c l i m a t e t h a n s o i l s of a c o l d o r a r i d - d r y 
c l i m a t e . 
The s o i l s t h a t cor respond t o t h e g r e a t c l i m a t i c 
b e l t s a r e c a l l e d zona l s o i l s ; t h o s e t h a t d e p a r t from t h e 
su r round ing zonal s o i l s because t h e y a r e d e r i v e d from 
p a r e n t m a t e r i a l , a t t r i b u t i n g s p e c i a l c h a r a c t e r i s t i c s t o 
them a r e c a l l e d i n t r a - z o n a l s o i l s ; wh i l e t h o s e i n which 
t i m e has not been s u f f i c i e n t f o r r e c e n t l y d e p o s i t e d 
m a t e r i a l s t o wea the r i n t h e form a p p r o p r i a t e t o t h e c l i m a t i c 
zone a r e c a l l e d a zona l s o i l s . 
LIVING ORGANISM & SOILS: 
L iv ing organism of t h e p l a n t s , an ima l» , i n s e c t , 
b a c t e r i a , fungi a r e impor t an t because t h e y improve s o i l 
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fertility by breaking down plant and animal tissues. During 
this process the nutrients that are released and the 
minerals that are fixed are incorporated into the soil. The 
plants and animals may also mix horizons and thus retard 
their differentiation. 
The plants largely determine the kinds and amounts 
of organic matter that go into a soil under natural 
conditions. Sane plants take their nitrogen from air and 
add it to the soil as they die. The deep-root plants check 
soil erosion. Some microorganism fix nitrogen frcxn the 
atmosphere and thus add it to the soil when they die. 
Organic matter added into the soils by plants and 
animals improves the soil chemically by serving as a 
store-house or supply of plant nutrients. Moreover, the 
organic matter and humus content in the soils* increase 
the water retaining capacity of soil, decrease water fun-
off losses, improve aeration and produce a better soil 
structure, which ultimately increase the production of 
crops. 
TOPOGRAPHY & SOILS; 
Topography affects run-off and drainage. The irun-
off is large on steep slopes. As a rule more water run-
off also washes away more of the weathered rocks on steeper 
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scopes. If water stands on the surface peat deposits may be 
formed. 
A typical soil zonal profile proceeds in the hilly 
areas. In the upper parts of the slopes, there is a forma-
tion of vashed-off soils and towards f ^ bases of the slopes, 
there is the formation of washed in soils, which has effect 
on the cropping pattern of that region. 
LAND UTILIZATION & SOlLSi 
Soils are largely influenced by the tillage practices 
and production activity of man. Man utilized soils with the 
purpose of obtaining maximum profits and many a time with-
ought caring much about its future fertility. Thus the soil 
become exhaiasted and was subjected to destruction, which 
ultimately effect on the cropping pattern. At present the 
importance of soils has been realized and, therefore, keeping 
the soils in sound health is the major concern of the 
farmers and the soil scientists all over the world. In many 
areas the character of soils has been changed by man to 
suit the cropping patterns. 
INFLUENCE OF TIME ON SOILSt 
S o i l format ion i s a slow and g radua l p r o c e s s . Un l ike 
l a n d forms, s o i l s p o s s e s s a h i s t o r y , I n f a c t a t remendous 
i n t e r v a l i s needed f o r t h e development of s o i l s from f r e s h l y 
exposed r o c k s . So i l a g e , t h e r e f o r e , has a g r e a t i n f l u e n c e 
on s o i l p r o p e r t i e s . 
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SOIL ^ aOFILE 
A soil profile is a succession of layers in a verti-
cal section down into loose weathered rock (Fig, l)• A 
soil profile consists of two or more layers laying one 
below the other and almost parallel to the . land 
surface. The layers are known as horizon. Most soils profile 
includes three master horizons, identified by the letters 
A, B, & C. When a soil is used without proper care, the 
A & B horizons get eroded away. The upper most soil horizon 
is usually coloured to a certain depth by hximus, sometimes 
down to one metre and more, but in most cases not exceeding 
a few centimetres. 
Texture & Structure of Soil; 
The terra texture refers to the size of the soil 
particles and the arrangement of soil particles is called 
soil structure. The structure of the soil has great agricul-
tural significance as it influences the moisture, availabi-
lity of crop nutrients, action of micro-organism and crop 
growth. The texture of soil, however, varies with the 
proportion of clay, silt and sand particles. These particles 
are classified according to the international scale, given 
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International Scale tor the Classification of 
Soil Texture 
Name of soil particles Diameter (mm) 
Fine gravel 2.0-1.0 
Coarse sand 1.0-0.5 
Medium sand 0.5-0.25 
Find sand 0.25-0.10 
Very fine sand 0.10-0.05 
Silt 0.05-0.002 
Clay less than 0.002 
According to the compactness the soil may be distinguished 
into three categories. 
The first category is of course textured soils which 
are usually dry and droughty. The second category is of 
medium textured soils and to this category belong the loam 
and the silt loam. The third category is of finely textured 
soils capable of retaining moisture and this category 
includes clayey silt loam. 
Textural Classification of Soil: 
Soils are also classified on the basis of their 
different combinations of sand« silt and clay. Sandy soil 
is composed primarily of the different-sized sand particles; 
and clay is dominated by fine particles. 
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Sandy soils are generally infertile because they 
are incapable o£ retaining needed chemicals in the soil* 
sandy loaras# however, with their higher percentages of 
clay and better structure, may be very valuable soils, 
especially in areas where soils which are heavy i.e. 
containing much clay, are liable to waterlogging. 
In the sandy soils the sizes of particles are rela-
tively big and there is much space between the particles. 
The water passes through sand very rapidly. Similarly, the 
air circulates freely in sands and they are said to have 
good aeration. The h\imus content is low tm it 'bums out' 
or rots quickly and, therefore, sands are not naturally 
productive soils. The soils are good for crops as the 
aeration and drainage is sufficient to keep the soils in 
good health. Crop roots penetrate average silt loams easily 
and they ate, therefore, ideal for the growth of many crops. 
pH Value of Soil; 
The proportion of exchangeable bases in a soil is 
obtained by the process of measuring concentration of 
hydrogen ions. It is assumed that the proportion of other 
ions which can be held by the clay humus complex depends 
on the 'space' left by hydrogen ion. The proportion of free 
hydrogen ion in the soil solution is measured and stated 
as pH value. 
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Soils vary in pH from about 4, for strongly acid 
soils to about 10, for alkaline soils that contain free 
sodixun carbonate. The pH range for roost agricultural soils 
is 5 to 8.5 pH; 7 is the neutral value; values below pH 7 
indicate an acidic soil and values above pH 7 indicate 
alkalinity. The following table shows the pH values of 
acidic and alkaline soils. 
pH value index 
Very high acidity Under pH 4.5 
High acidity pH 4.5 to 5 
Moderate to high acidity pH 5 to 5.5 
Moderate acidity pH 5.5 to 6.0 
Slight acidity pH 6.0 to 7.0 
Neutrality pH 7.0 
Slight alkalinity pH 7.0 to 7.5 
Strong alkalinity pH 7.5 St above 
Saline & Alkali. Soils; 
Saline and alkaline soils are those soils that have 
been harmed by soluble salts, consisting mainly of sodium, 
calcium, magnesium, chloride and sulphate and secondarily 
of potassium, bicarbonate, nitrate and boron. Saline soils 
occure mostly on regions of arid or semi-arid climates 
while alkali soils are found in the humid climatic regions. 
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Saline soils are improved by establishing artificial 
drains if a high ground water table exists and by sub-
sequent leaching with irrigation water to remove excess 
soluble salts. The probl&a of salinity and alkalinity can 
be solved by use of manures and judicious selection of 
crops that can produce satisfactory yields. The salt 
tolerant crops, suitable for the saline affected lands, are 
barley, sugarbeets, cotton, bermuda gracb? wheat , gram, 
salt gram, birds-foot, table sheets, kale, asparagus, 
spinach and tonato. Crops having low salt tolerance include 
radish, celery, beams, clover and nearly all fruit trees. 
Soil Erosion: 
The removal of organic matter and plant food from 
the top layer and its leeching by the agents of denudation 
is called soil erosion. Erosion is influenced by the nature 
of the soil, by the length and steepness of the slope, by 
the climate, especially by rainfall and by the crops grown. 
Heavy rain cause flash run-off that leads to severe erosion, 
Moreover, the crops grown do have their influence on soil 
erosion, on the crops grown vary in degree of exposure of 
soil. For example, crops like alfalfa, grasser, pastures 
and small grains crops are soil protecting, while cotton, 
maiz, beans, cabbage, tobacco, potatoes and most of the 
other vegetables are soil exposing crops. In other words 
more erosion take place in the fields of soil exposing 
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crops as compared to the soil protecting crops. 
Some of the important devices to check soil erosion 
are: 
(i) Rotation of soil protecting crops; 
(ii) ' ication of manures and fertilizer; 
(^  division of soils into fairly narrow strips, 
wherever feasible; 
.^^t) Planting of crops in strips at right angles to the 
principal wind directions on sandy shores; 
(v) Controlling °^ gullies by keeping water out of 
them; 
(vii) Developing of terrace channels to carry water off 
slope to safe water ways; 
(vii) Planting of beach grass with wild legumes and 
nitrogen fixing shrubs. 
Since soils produce good yield and keep on doing 
so if they are well managed and their health is well-looked 
after, they need more attention of the cultivators and the 
soil scientists. 
•R E L !_ E F' 
The relief of a land surface affects agricultural 
utilization or cropping pattern through the followingt 
1. Al t i tude 
2 . Slope 
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Ir.^ e.^icts of altitude are felt mainly indirectallv 
i.e. throug jiate, '«i.ile slope controls are partly 
indirect throu-jA climate and soil and partly direct, such 
as limitation of cultivation by steepness. 
Clinatic effects of Altitude: 
The primary consequence of high altitude is l<-"^ '-ed 
air pressure, because of the reduced amount of the a^  
pheric 'envelope* above a raised surface. Only in exc 
tional cases does this have direct agricultural signir 
cance. The secondary effects of decreased mean tem^ arav.. 
and increased precipitation and wind forces are tha 
economically important consequences of higher elevations 
At intermediate latitudes the altitudinal variati 
is correspondingly adjusted. In the Hinsalayan rangas-ou': 
side the tropics,'wheat and barley are cultivated aco'-'j 
3000 metres while summur pasturage is found at 36,0J ZO 
45,00 metres. Hay, oats and potatoes are grown upto about 
300 metres in favourable cir nomstances. 
The handicap imposed on crop growing by higher 
altitudes and high latitudes, is not simply one of restric-
ted vegetative growth but of difficulties with ripening. 
The decrease in temperature with altitude is not 
rerular but depends on many complex factors. The actual 
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lapse rates vary widely and temperature on the ground 
surface will vary s t i l l more widely according t o conditions 
of slope, aspect and exposure. 
The increases in ra infa l l and wind with a l t i tude 
may be no less important for agricul ture than are decreased 
temperatures. Since the capacity of ^ i r t o hold moisture 
var ies d i rec t ly with i t s temperature, and t h i s decreases 
adiabat ical ly in ascending a i r , high land i s commonly 
subjected to heavy prec ip i ta t ion . This i s per t icu lar ly so, 
of course, where prevailing winds carry a great deal of 
moisture and are very pers i s ten t , as in the westerl ies in 
the temperate zone. 
S L O P E 
At any altitud the climates of different slopes vary 
according to their aspect. Many studies have been made of 
the contrast between the sunny slope and the shady slope. 
In such regions of high relief the contrast resulting 
from the angles at which the sun's rays strike the ground 
is heightened by the difference between the number of hours 
of possible sunshine that can be received by different slopes 
where cloude cover is usually of comparatively short dura-
tion, so that free radiationn prevails during much of the 
time when the sun is not wanning the land, the contrast is 
heitened. For plant growth it is the difference in soil 
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temperatures r a t h e r than a i r temperatures and a t d i f f e r e n t 
a l t i t u d e s which appears t o be s i g n i f i c a n t . 
In the s i t i n g of s e t t l o n e n t s and the c u l t i v a t i o n s 
of crops , long dura t ion was seen often t o be more important 
than i t s i n t e n s i t y . P l an t s achiev. a r e l a t i v e l y high r a t e 
of a s s imi la t ion of weak l i g h t and a £>ite cut off from ea r ly 
morning or l a t e afternoon sun i s not fu l ly compensated'by 
t h e s t rength of midday sun. 
Si-or>e and Cu l t i va t ion : 
The most obvious of t h e d i r e c t e f fec t s of slope on 
a g r i c u l t u r e i s in t h e l i m i t a t i o n of c u l t i v a t i o n . I t i s 
highly de s i r ab l e t h a t some general and i n t e r n a t i o n a l 
nomenclature should be adopted for t he desc r ip t ion of 
s l opes . A study by the B r i t i s h geomorphological research 
grouplsuggested t h e following on the most s a t i s f a c t o r y 
ca t egor i e s for land form a n a l y s i s , Macgregor's c l a s s e s 
having been added for comparative purposes: 
C l a s s i f i c a t i on of Slopes 
B.G.R.G. (1962) Macgregor (1957) 
Degree Degree 
O-i/2 Fla t 3 Gently s loping 
1-2V2 Gently sloping 6 Moderately s loping 
1, The B r i t i s h Geomorphological Research Gro6p, Report 
No. 5 December 1962. 
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3-6 Modera t j l y s l o p i n g 11 F a i r l y s l o p i n g 
6^/2-13 S t rong ly s l o p i n g 18 Steep 
13V2-19 Modera te ly s t e e p 25 Steep 
19V 2-31 Steep 
3iy2 & over ve ry s t e e p c l i f f s 
With s u b s t i t u t i o n of ' s t r o n g l y s lopi - . / and 'modera t e ly 
s l o p i n g ' f o r M a c g r e g o r ' s co r respond ing t e r m s , t h e r e i s no 
c l a s h between t h e two c l a s s i f i c a t i o n . A f u r t h e r advantage 
of t h e c a t e g o r i e s p roposed by t h e B r i t i s h geomorphologica l 
Research group i s t h a t t hay cor respond c l o s e l y w i t h t h o s e 
used by t h e u n i t e d s t a t e s o i l s c i e n t i s t s and a l r e a d y 
adopted wi th s l i g h t m o d i f i c a t i o n by o t h e r s o i l s c i e n t i s t , 
f o r example, i n New Zea land , 
Another problem a r i s e s out of confus ion between t h e 
s i n g l e s l o p e , t o which t h e above c l a s s i f i c a t i o n a r e 
d i r e c t e d , and t h e compound s l o p e . Following t a b l e i l l u s -
t r a t e s bo th t h e d i f f e r e n c e i n concep t s of s t e e p n e s s and t h e 
ccxnpl ica t ions t h a t a r i s e when canpound s l o p e s a r e cons ide red , 
Run-off and e r o s i o n v a r y accord ing t o s t e e p n e s s of 
s l ope and expe r imen t s have shown t h a t , by and l a r g e , t h e 
e r o s i o n p e r u n i t a r e a i n c r e a s e s 2,5 t i m e s , a s t h e deg ree 
of s lope i s d o u b l e d . During r u n - o f f , w a t e r accumula t e s a s 
i t f lows down a s l o p e . Consequent ly , more w a t e r f lows over 
1 . U.S.A. Department of A g r i c u l t u r e ( I 9 5 l ) , PP . 162-164. 
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the lower part of the slope. As a broad average, soil loss 
increases 1.5 times per unit area when the slope length is 
doubled. 
Although liability to erosion is always greater on 
steeper slopes than on gentle on^!":!, this liability does 
not increase at the some rate for a . soils. Thus# on a 
slight slope sand may be eroded less than clay, but on a 
steep slope the clay may be eroded more than the sand. 
To control erosion and facilitate cropping on slopes 
various forms of terracing are used. Found in many countries 
are bench terraces, formed by building walls across a slope. 
So that the soil can be accumulated at a lower angle of 
rest than the natural slope. 
Irrigation terraces are constructed by levelling 
sections of the slope and building retaining walls. Water 
is conducted from terrace to terrace by a system of flximes 
and weirs such are the well known terraces of south-east 
Asia perticularly in India, permitting wet rice and other 
crops to be grown on quite steep slopes with almost no 
erosion. 
CHAPTER - 2 
ECONOMIC, SOCIAL AND TECHNOLOGICAL FACTORS 
IN CROPPING PATTERNS 
3h 
Agriculture is a world-wide activity. It is practised 
in the developed, developing and the under-developed soci-
eties of the world. In addition to the physical factors, 
it is also governed and largely influenced by the socio-
economic conditions of the cult'vators. The stage of tech-
nology development and the social x. aditions of the society 
appreciably influence the cropping patterns, cropping 
intensity and system of cultivation. In the united states, 
Europe and Australia, for example, the farmers determine 
their cropping patterns on the demand and supply basis, 
while the cultivators of most of the developing countries 
of Asia produce food mainly to satisfy the food needs of 
their families. Thus, the socio-economic and cultural 
constraints have imposed varying limits on the agricul-
tural use of land and the crops grown, which ultimately 
affect the cropping patterns. 
In the complex of social arrangements and organi-
zations that underlie and influence the types and patterns 
of farming through out the woird, a recurring theme is 
the identification of agriculture with the peasant way 
of life. 
The word, peasant, has always carried an implica-
tion of rustic inferiority and we tend to apply it to 
countries other than our own writes E. Estyn Evans, who 
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has specia l i sed in the study of peasant coiiimiinities and 
Folk l i fe . Evans, considering peasant l i f e in western 
Europe, continues, for our purpose I take the peasant t o 
be the s e l f enployed fanner, who i s largely dependent on 
the labour of h i s family; and we may except the contr i -
bution of t h i s labour t o be moi. Important than the contri-
bution of capital *• 
I t i s widely accepted that the crux of the problem 
posed by the growth of world population and the fa i lure 
of many cotintrles t o upgrade the i r l i v ing standers i s t o 
be found in t h e i r agricultural systems and pert icular ly 
in the low productivity of the ir peasants. The'fegricul-
tura l i sa t ion ' of the peasantry has been quoted by Franklin 
as one of the factors producing c r i s i s in peasant s o c i e -
t i e s . He c i t e s in part icular I ta ly and India, where 
population increase has not been accompanied by a propor-
t ionate increase in non-agricultural opportunities but 
rather by a decl ine in rural industr ies . Rediversif ica-
t i o n , he concludes, i s important t o improvement of l oca l 
conditions. I t may be added that d ivers i f i ca t ion must not 
be used as an excuse for lack of action in redistr ibut ion 
of land or educating the peasantry t o u t i l i s e i t b e t t e r . 
For the s impl i f icat ion of the study, there are few 
important condit ions, which are as fol lows: 
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Development of Peasant Societies: 
Franklin proposes a slntple classification of peasant 
societies based on the types of development or reforms 
they need. In the first group the peasant of western 
Europe are included. These peasant societies* though 
disrupted by the process of industrialisation, have shared 
the benefits arising from it. 
The second group is of peasant societies which are 
in a much worse position owing to agriculturallsation, 
the growth of population and lack of a strong Industrial 
sector which could provide them with subventions. K large 
group of peasants in the world would come in this category. 
The third group comprises those who are not seden-
tary cultivators or who lack many of the elementary features 
of peasant life, but who may acquire the features of a 
modernised peasantry. Land shortages, population growth 
and negligible industrial sectors are features of some of 
these societies. 
Three features have been suggested as differentia-
ting peasantry from tribes and these at the same time 
summarise important aspects of peasant life and outlook. 
In the peasant, 
(l) Land ownership and inheritance become very Important. 
Property, savings and investment enter into all 
calculations. 
(2) Domestic animals* where they are part of the system, 
make man a slave to time as well as to property. 
(3) Individual motivation and competition begin. In 
tribal society individual cor^etition is generally 
not prominent. 
The fact that ownership of land is not essential 
to peasant status, as noted by Evans, does not invalidate 
the first point above, because if he does not own land 
it is usually a prime concern of the peasant that he 
should be able to do so or at least to obtain more to 
cultivate, and the idea of personal and inheritable 
property is usually well developed. 
Major changes in peasant societies ccnie from 
estate owners or governments, usually the latter, because 
it is often in the interests of the landowners to preserve 
the status quo, 
Ireland affords an example of land redistribution 
in the spatial arrangement of holdings as well as in the 
ownership of land. An 'infield* comprised all the easily 
cultivated land and received almost all the manure. The 
'outfield* was used mainly for grazing but patches were 
dug over for crops from time to time in some sort of 
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rough rotat ion. The i n f i e l d was devided into strips* and 
any one man would have several s t r ips in different parts 
of the f i e l d , so that he shared in a l l qua l i t i e s of land. 
He would hold shares on the mountain in proportion t o 
h i s p lo t s in the f ie ld* these shares enabling him t o 
pasture a certain nuinber of sheep or t h e i r equivalent in 
other l ives tock. The system had many disadvantages* 
notably the fragmented nature of a holding. The small s i ze 
of fazim* shortage of capital* and lack of education of 
rural folk* both generally and in Agricultural extension 
work* reduced the benef ic ia l e f f e c t s that might have been 
expected from such a comprehensive movement. The force of 
econcxnic circumstances and emigration has* however* 
f a c i l i t a t e d the amalgamation of faxm units so that the 
pos i t ion i s slowly improving. 
Land Tenure: 
Land tenure includes all forms of tenancy and also 
ownership in any form. Land tenure affects the foxxn of 
operations in many ways* having far-reaching affects on 
the land-use pattern. In the different communities and 
societies 3f the world* the cultivators have different 
types of land tenancy rights. 
In the tribal communities who practice cultiva-
tion in the form of jhuming (shifting) the allocation of 
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land to the cultivator is normally for one or two years 
duration, depending on the fertility and slope of the 
land, which is done by the head of the village or th 
village council. The hilly terrain and the right of land 
have put great limitation on the development of agricul-
tural land in the J hunting communities and the planning 
effort of the government have failed to generate the 
process of transformation in the rural econcny of these 
because of the land tenancy system. Thus, the commiuiity , 
prevents the energetic, efficient or able individual of 
the community from acquiring more land at the expense of 
indotent or unproductive cultivators. Individuals are also 
unlikely to spend such effort or money on improving 
cultivated plots when these are periodically reallotted 
by the tribal or village authorities. In such community 
there is no incentive to the individuals to limit the 
number of cattle he grazes on conununal lands or in cutting 
or burning the forests, since any benefits is likely to 
be reduced by the over grazing and the deplation of soil 
and forest by the other members of the community. 
A tenant who has a lease for a longer period, 
over years has considrable incentive to make his own 
improvements in drainage, irrigation-channels and fencing. 
If the landlord is unwilling or unable to invest in these. 
Such leases are, however, rare. The tenancy, system of 
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short duration lease leads to insecrurity for tenants. In 
India, the fear of land lords regaining control of farms 
has led to restriction on long texm letting. This resulted 
into eleven months lease system. In the annual leasing 
system, however, very high rents are obtainable. Moreover, 
in the short leasing systan, it has been suggested that it 
enables a farmer to adapt his holdings to his immediate 
needs but there is a strange temptation for a person who 
is working on the land only for one year to extract as 
much as he can from the land and put back the minimum. 
Consequently, the health of the soil and systematic 
rotation of crops is lost, which ultimatly affect the 
cropping patterns. 
In India at the time of independence, there were 
two main tenure system. The Zamidari and The Raiyatwari. 
These detennined the relation between land on the one 
hand and the interested parties, the governments, the 
owners and the cultivators on the other hand. 
Form of tenure will affect farm operations in 
many ways. Among the most important are: 
(1) Length of time available for planning the development 
of the farm and profiting by the results. 
(2) Extent to which investments in the holding could be 
realised if need arose. 
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(3) Whether the occupier i s dependent sole ly on h i s own 
resources in exploit ing the fazm. 
(4) How much income must be set aside t o meet obl igat ions 
in respect of rent, mortgage, e t c . 
(5) Preference for investment in the land as corapared with 
investment in l ives tock or other movables, investment 
off the farm, or consumption-obviously linked with 
(2) above. 
(6) Possibility of extending or contracting operations by 
purchase or sale of land or adjustment through letting. 
There is a widespread assumption that owner-
occupation is necessarily to be preferred to tenancy 
systans because of the incentive to improve a holding 
that is owned compared with one that is merely rented. 
It can not be denied that there is a special and powerful 
incentive to preserve and develop an asset which is under 
the complete control of the occupier and may thus be 
devoted to the welfare of his family and heirs. Qualifica-
tions, however, need to be made. 
These are the advantages that a well-regulated 
tenancy system operating in favourable circumstances 
can offer. In many tenancy system it is the custom for 
the landlord to provide buildings and some other items 
of 'fixed' capital while the tenant provides his own 
livestock, machinery and other movable capital. This 
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means that a tenant who starts off with limited capital 
can concentrate on adequate supply and quality in these 
assets without the problem of financing either the out-
right purchase of the land and buildings, or the purchase 
of the one and the construction of the other, which 
ultimatly affect the cropping system. 
Size of Holdings and Fields; 
The size of holdings and the size fields also have 
great influence upon the efficiency and the productivity 
of fanning. In many societies of the world, the agricul-
tural holdings are very small and fragmented, perticularly 
in India. This factor has been assuming considerable 
importance ever since the dawn of independence. This has 
been listed as one of the major problem of Indian 
agriculture because a large ntimber of holdings are declared 
as \ineconomic. During the pre-independence period, the 
condition of farmers, tenant status and scope of agricul-
tural development were very xinsatisfactory because of 
the evils of the institutional factors which had reached 
at their zenith. 
Size of holding is one of the most important indi-
cator to measure one's socio-economic status. According 
to one group of scholars there is a positive and high 
correlationship between the size of holding and adoption 
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of agricultural innovations(A^Mohamaad*1978, Desai, 1966 
and Freonan, 1961) • The argument put forth in its support 
is that, many innovations such as tractor, power* sprayer, 
power duster and harvestor can be used economically only 
in contiguous and large strip of fields. It is therefore, 
assumed that larger the size of holding, the higher is 
the agricultural productivity. 
A land holding is considered fragmented when it 
beccxnes devided and sub-devided by expansion of cultiva-
tion irregularly over wasteland, by purchase and sale, 
by extinction of families in absence of direct heirs 
and the consequent devision of property among a large 
number of distant relatives. The law of succession in 
India results in the subdevision and fragmentation of 
holdings, thus the small plots are created. In order to 
over come the problem of fragmented fields, consolidation 
of holdings is necessary. The advantages of consolidation 
of holdings are many fold and can be grouped under the 
following four categories. 
1. Operational Efficiency 
2. Labour 
3. Capital 
4. Machenization and Equipments. 
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operational Efficiency: 
The fragmentation of holdings makes the efficient 
management and supervision of the farm operation difficult. 
It causes considerable waste of labour of the cultivator 
and his plough cattle. Land consolidation makes it 
necessary for him to look after the crops and put up a 
fence around the holding. The use of tractors and 
machinery also becomes possible in the case of substantial 
holdings. All these advantages are reflected in input 
costs and increase in production. The area wasted in 
embankments and boundaries in scattered holdings is 
released for cultivation after land consolidation. The 
farmer can take affective steps in the areas where soil 
erosion is a problen. Moreover, it helps in the develop-
ment of better road linkages. The consolidation of 
holdings would, however, be fruitless if the advantages 
derived from the operations were to disappear as a 
result of the acts contrary to the purpose of consoli-
dation leading to fragmentation of the consolidated 
properties. 
Apart from solving the problems of consolidation 
of holdings, there must be a size of farm below which 
its output is too small to maintain the family, at what 
ever is considered to be the reasonable standard of 
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living, after due allowance has been made for deprecia-
tion and production costs, including the maintenance of 
animals, especially a pair of bullocks. The experts agree 
that under the overage agro-climatic condition in India 
a farm well above five acres will be capable of reconciling 
the various minima of Income and enployment. 
Partly the solution of the problem may be found 
in the agricultural land ceiling. The basic idea of the • 
agricultural land ceiling is to ration but land in such 
a way that above a certain maximxun limit, the land is 
taken away from the present holders and is distributed 
to landless or to small holders according to some 
priorities. The objectives of ceiling strategy are to 
increase agricultural productivity of arables lands with 
a much more equilable income and power distribution and 
with a new structure suited for technological changes. 
Since independence in India a number of steps have 
been taken to make structural changes in the agrarian 
sociaties and land £oxms. The kumarappa committee, also 
known as the congress committee of Agrarian Reforms, 
recommended comprehencive measures for land distribution, 
creation of basic holdings, tenancy reforms, organiza-
tion of small co-operative refoims and minimxun agricul-
tural wages. These techniques have been adopted only to 
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imprcrve the cropping patterns but so powerful was the lobby 
of the big and middle class peasants that the recc(nnienda-> 
tions were shelved. The enthusiasm for land ceiling is 
much greater now, but it is doxjbtful whether the results 
will be encouraging. The first round of ceiling produced 
only 2.25 million acres of surplus land. 
Labour: 
The availability of labour is also a major constraint 
in improving the cropping patterns of a region labour 
represents all human services other than decision-making 
and 'capital *. The different crops and agrarian systems 
vary in their total labour requir&nents as well as in the 
seasonality of their demands. The labour inputs vary consi-
drably round the year for most of the agricultural enter-
prises with the result that many farmers employ a mixed 
system of production in order to keep their labour fully 
employed. Even then in many parts of India seasonal unemp-
loyment remains on most of the holdings, while during the 
peak periods of crop sowing (rice« sugarcane, and potatoes) 
and harvesting, there occurs acute shortage of labour 
which influ ^ nces the decision-making of the farmer in the 
selection of crops to be sown. 
In some tracts of the developing countries like the 
plains of Lttar Pradesh in India the rapid loss of farm 
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labour is becomming a matter of concern. There are two 
basic reasons for the decline of agricultural labour* 
especially in the developed countries. 
Firstly the industrialised nation offer alternative 
and financially atteractive employment. 
Secondly, there are greater leisure opportunities 
for the industrial workers. In India, very few job oppor-
tunities occur outside agriculture which lead to unannploy-
ment of agricultural landless labour and small size farmers 
Thus the availability of labour has a direct impact on the 
labour for intensive cropping patterns and its importance 
is much felt in the plantation estates and the subsistence 
paddy farming typology. 
Capital subscribes definite limitation to the 
selection of crops. All agricultural inputs like the lives-
lock, seeds, fertilizers, insecticides, pesticides, 
feeding stuffs, labour, purchase of land, machinery, carts, 
vehicles, various agricultural equipments, building, fuel 
and power, sprays, veterinary services and repairs and 
maintenance, require capital. All the farmers make their 
decisions on the basis of capital to invvst. The traditional 
way of cultivation is giving way to the market oriented 
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crops* which need more capital for getting higher returns. 
In the under developed countries* money -lender is the 
only source of finance in the remote rural areas, and he 
advances money to the farmers at a high rate of interest 
with the extention of exploitation. Moreover* the permanent 
investment in agricultural system like plantation (tea, 
coffee* rxibber) put a great restriction on the selection 
of alternative cropping patterns* 
Mechanization and Equipments: 
The effects of mechanisation of agricultural opera-
tions may be grouped as: 
1. Displacenent of labour 
2. Extending the range of practicable operations. 
In economic terms* replacement of labour by machinery 
occurs at the margin of profitability. In other words* the 
technological changes including the use of modem hand 
tools* animals drawn iitqplements* tractors* thrashers and 
more economic patterns of fazm managonent play a vital role 
in the selection of crops grown and decision-making at the 
fazm level. These changes help in improving the crop yields 
The improvements accrue partly from the use of more affec-
tive equipment but also* because mechanization makes it 
possible to carry out farming operations more quickly and 
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at the precise time calculated to maximise outputs. In the 
plains of the western Uttar. Pradesh^ for example, the 
increasing substitution of tractors for bullocks has 
greatly shortened the time, the farmer has to spend on the 
ploughing and sowing of the kharif and rabi crops. This 
enables the fanners to cultivate their fallow land before 
it becomes infested with weeds in the suiraner season, a 
practice which was not feasible when oxen drawn plough was 
used. The result was a substantial diminution of weeds and 
increased cereal crop yields. The machines, under normal 
conditions do twenty times the amount of work of a hand 
planter, thus greatly shortening the time needed to plant 
the rice crop. The deployment of such machines is especially 
important for areas with two or more than two crops in a 
year. The improved tools and farm impliments can change 
appreciably the cropping patterns, cropping intensity and 
crop ccxnbination resulting into high agricultural returns. 
Areas which could not previously be cultivated for 
technical reason have also become more productive with 
improved and specialised mechinezy. 
Transport» 
Transportation f a c i l i t i e s a l so have a d irect bearing 
on the cropping patterns of a region. Better transport 
linkages are advantageous because of the economics in farm 
labour and storage costs which they make poss ib le . These 
saving In turn help t o make i t economic for farmers t o buy 
f e r t i l i z e r s and bet ter equipments. Better transport a l so 
makes i t poss ible for fanners t o put t h e i r l e s s access ible 
land t o more productive use. In areas inadequately served 
by the modem means of transportation the surplus produce 
i s often damaged e i ther by adverse weather or by rata, 
p e s t s and deseases . 
Many forms of produce require of t h e i r transport 
agencies more than mere capacity. Perishable product 
demands speed and frequency of movement« or f e c i a l 
measures for preservation, or both. Banana plantation, 
with t h e i r immense output, a lso must have high-capacity 
refrigerated freight vesse l s for t h e i r economic operation. 
This , however, does not mean that special consignments 
of high-grade produce may not be cible t o withstand the 
high cos ts of a i r transport i f t h i s enables them t o be 
placed fresh on sui table markets. 
Such developments suggest p o s s i b i l i t i e s of long-
range marketing by a i r . Again one sees the use of a ircraft 
for perishable commodities. Air transport can cope only 
with exceptional and rather sensational cases . Even in 
loca l transport, however, speed i s a factor where product 
i s perishable. Market gardening normally uses road transport 
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in which lories are owned by the farmers themselves or are 
closely geared by local transport agencies to their needs. 
As in other geographical patterns« road transport has made 
possible the diffusion of market gardening over a wider 
area than was formerly possible# though it is still notice>-
able that big cities retain near their areas of horticulture* 
Transport must always be evaluated not only in terms 
of capacity, but also of cost* If transport charges are 
higher than production can bear there will be no incentive 
to produce for the market* Transport affects the farmers, 
of course, not only in the outward shipment of his produce, 
but also in the supply to the farm of seeds, fodder, 
fertilisers, store livestock and all other goods required 
for the farm and house hold. Transport charges almost 
always loom large in costs of agricultural production for 
given markets. 
Tariffs and Import Restrictions! 
While transport serves to extend the area within 
which produce may be sold, other forces operate to impose 
restrictions. These are the tariffs, quota restrictions 
and other import controls that are employed in one form or 
another by most countries. 
Import controls are enployed mainly to protect high 
cost home product from low-cost imports. Tariffs may be 
advalorem or at varying rates according to the specific 
Items of product. 
At the same time there Is considerable Interest In 
many countries In reducing tariffs so as to stimulate 
world trade. The General Agreonent on Tariffs and Trade 
(GATT) has been in operation since 1947 and there are 
complicated bilateral and multilateral agreements between 
countries both inside and outside GATT. Unfortunatly# 
tariff reductions usually threaten the income of home 
farmers* and the strong force exerted by these farmers 
through their voting power makes reduction of tariffs 
hazardous for governments whose political future is not 
assured. 
It is impossible to evaluate fully the effects of 
these financial controls on the geographical distribution 
of agriculture. It ls« however*' fairly obvious that if free 
trade in agricultural products were general* adjustment in 
the high-cost food producing countries would have to be 
widespread and would undoubtedly be painful to the agricul-
turalists. \s long as the small farms persist* sheltered 
by tariffs and supported by subsidies* a variety of crops 
and livestock may be maintained* some of which would dis-
appear if truly competitive conditions prevailed. In the 
low-cost producing countries* acess to wider markets at 
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remunerative prices would Incourage greater Intensification 
of agriculture^ though It Is less easy to-visualise the 
landscape changes which would follow there. 
Market: 
The a c c e s s i b i l i t y t o the market I s a major con Ide-
ratlon In the decision-making of the farmers. The Intensity 
of agriculture and the production of crops decl ine on the 
location of cul t ivat ion gets away from the marketing 
centres . This I s part icularly noticeable when a bulky but 
low value crop has to be transported t o the market. I f i t 
takes much time t o send the product, espec ia l ly at the peak 
time, t o the market when the farmer could have been prof i -
tably employed in other a c t i v i t i e s . The marketing system 
a l so Influence the decision-making of the fanner, which 
ultimatly affect on the cropping pattern, of that region. 
In most of the countries the agricultural commodity markets 
are controlled by the buyers rather than s e l l e r s . The 
farmers, however, can Influence the market by storing the i r 
products on the farms or In cold-storage u n t l l l pr ices are 
remunerative. But since the number of buyers i s l e s s e r 
than the nuunber of s e l l e r s and the cul t ivator I s not 
f inancial ly we l l -o f f t o store the crop, the bargaining 
pos i t ion of the farmer remains weak. The f luctuation in 
pr ices of agriculture products many a times compel the 
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farmers to change the cropping pattern. The farmers of 
the western Uttar Pradesh* for exantple» shifted frcm sugar-
cane cultivation to cereals and potato cultivation from 
1977 to 1979, but the prevalent prices of sugarcane and 
potatoes put the farmers in very odd economic situations 
as they even coxild not get the cost of the inputs from 
these crqps. 
The size of market may be an important factor because 
a market may encourage transport and handling innovations 
together with economic scale. Wheat has a great interna-
tional market because it is convenient to handle even 
though it is a bulky commodity. 
Where controlling agencies are needed for marketing 
farm products, but the producer have not themselves the 
necessary finance or skill to setup and administer co-
operatives government action is called for Government 
agencies buy froms farmers and dispose of the crop at 
world market prices* retaining any surplus over the agreed 
price to build up funds from which local prices can be 
subsidised when world prices are low. 
The existance of co-operative agencies* producer-
boards* and government bodies which carry out similar 
function, has profound geographical significance. Without 
such organisation the production of a crop may be inhabited* , 
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even i f the region concerned i s well suited t o i t . Fluctua-
t ing market pr ices and esqploitation by corotnercial operators 
interested only in shortexrn gain mean insecurity for the 
producer. This may result in the decl ine of even a we l l -
established farming system. I f spec ia l i sat ion on cash crops 
produces disastrous resul t s in several years the faimers 
w i l l be forced back on subsistence or near sxibsistence 
economics to the detriment of themselves* t h e i r would be 
buyers and the whole economy. In contrast« a good marketing 
organisation can do much to ensure the economic s t a b i l i t y 
of a region, the maintenance of a pattezia of production 
suited t o the geographical environment and steedy develop-
ment of the econauy. 
Apart from those socio-economic and cultural factors 
the government p o l i c i e s and international re la t ion a l so 
influence the spet ia l cropping patterns. In some of the 
s o c i a l i s t countries the rotation of crops and crop associa-
t ions are determined by the governments. At the farm level« 
the government may l imit the freedom of the fanner to 
se lec t h i s cropping systen. More over, the international 
agreenents also l imit the cult ivat ion of certain crops in 
the different regions. In brief the socio-economic factors 
i . e . land tenancy, s i ze of holdings and f i e l d , labour, 
capi ta l , transportation f a c i l i t i e s , market and the national 
and international p o l i c i e s a l l individually and c o l l e c t i v e l y 
influence the agricultural pract ices , cropping pattern, 
ccop combinations, cropping in tens i ty . 
CHAPTER - 3 
STATE OF AGRICULTURE IN INDIA BEFORE THE INTRODUCTION 
OF NEW AGRICULTURAL TECHNOLOGY 
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For many centuries* there was no progress in Indian 
agriculture and the conditions were gradually deteriora-
ting, i^ricultural holdings were getting subdivided and 
fragmented because of high pressure of population. It was 
very difficult for the actual tillers to perform their 
duties in a systematic and technical wa^ as they did not 
have security on their farms and were forced to pay high 
rents to land lords. A marked decline was also observed 
in the productivity per hectare and per worker. As a result 
of rapid Industrialisation and sharp rise in population 
growth, increase in agricultural production has become 
an important factor in general and food production in 
particular. Agricultural productivity essentially depends 
upon two sets of factors, namely the technological and 
institutional.Technological factors includes the use of 
agricultural inputs and methods which help to raise the 
productivity whereas the latter factor includes land reforms 
in which redistribution of land among small farmers and 
land less labourers, improvenent in size of the farms, 
providing security of tanure and regulation of rents 
are submitted , 
It has been experienced that the agricultural 
development is not purely a matter of input supplies and 
1. Oalta, Rudra & Sundaram, K.P.M., Indian Economy, 
New Delhi, 1984, P. 400. 
extension. But the role played by the farm structure is 
also an ixaportant factor which must be comparatively in 
the input supplies agencies. In other words it may be 
concluded that the efficiency of institutional and techno~ 
logical factors is appealing only when the land and the 
people are in proper conditions. 
In India* since 1951« the land policy has been 
designed to make institutional and structural reforms in 
the agricultural sector. According to Prof. Raj Krishna, 
the reforms measures which have received the top priority 
can be classified under three heads: 
1. Liberative measures: 
It includes the abolition of intermediaries between 
the state and actual cultivators. 
2. Distr ibut ive measures: 
I t imbrases (a) the confirment of ownership of land 
on the t i l l e r of the s o i l . 
(b) consolidation of t iny and uneconomic 
holdincjS t o ccxnbat the e v i l s of 
subdivisions and scattered holdings. 
(c) the tenancy reforms. 
3 . Organisational measureg: 
Which sets out form of organizations to be adopted 
such as coqperatives. 
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The land reforms o b j e c t i v e s may be suninerlsed as 
below^x 
1. Maximization of out put and p r o d u c t i v i t y , 
2 . Fa ir and e q u i t a b l e d i s t r i b u t i o n of a g r i c u l t u r a l income. 
3 . Increas ing employment opportunity , 
4 . Eth ica l order. 
There is a need for improving the agricultural 
production to be brought about under the schene of land 
reforms which is not possible without bringing about 
necessary changes in the land system. Besides the govern-
ments policy to increase the production* it also intends 
to establish a society having the characteristic of 
justice and equality. 
To increase the productivity in agriculture, the 
following measures have been brought under consideration 
in the context of land reform legislation. 
1. Breaking up very large estates which are not properly 
or intensively cultivated, 
2. Consolidation of scattered holdings and increasing the 
size of an uneconomic holdings. 
3. Creating certainity of tenures through removal of 
middle man and conversion of tenants into owners of land. 
1. Singh, Baljit & Misra, Shridhar, A Study of land Reforms 
in U.P., Calcutta, 1964, P. 16. 
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4 . Creating cooperat ive and other co<^erat lve organi sa -
t i o n s t o cover the var ious a spec t s of. a g r i c u l t u r e . 
The problem of land reform's impact in br inging 
about s o c i a l J u s t i c e can be tack led by imposing c e i l i n g 
which may provide s i g n i f i c a n t land t o the l a n d l e s s 
labourers and small farmers. 
LAND TENURE SYSTEM BEFORE INDEPENDENCE» 
In case# when a farmer owns few h e c t a r e s of land and 
c u l t i v a t e s i t himself or w i th the a s s i s t a n c e of h i s family , 
tbie c u l t i v a t o r i s known a s 'peasant p r o p r i e t o r * . On the 
o ther hand, i f a farmer, having hundreds of hec tares of 
land, i s unable t o c u l t i v a t e himself then he may l e a s e the 
land p a r t i a l l y or e n t i r e l y t o o t h e r s , such an owner of the 
land i s known as 'Land lord* and the actual t i l l e r of 
land i s known as ' t enant* . The system of land tenure 
r e f e r s t o t h e ownership system of land or the terms and 
t h e condi t ions under which land i s l e a s e d t o the t i l l e r 
by t h e land l o r d . In b r i e f , the t e n u r i a l system encompasses 
such t h i n g s as the owner, c u l t i v a t o r and the government, 
i n t e r e l a t i o n s among them, and r i g h t s and o b l i g a t i o n s of 
each . 
I t was before t h e I n d i a ' s independence (1947) when 
t h e r e were t h r e e systems of land tenure under p r a c t i c e . 
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namely; Zamlndarl# Mahalwarl, and Ryotwari^. Under t h e 
f i r s t category, t he Zamindar holds t h e land from t h e s t a t e 
by paying a fixed amovint of land revenue t o the govern-
ment. Zamindar l e a s e s the land t o the t e n a n t s and c o l l e c t s 
r e n t s from them. In the second system* the land was not 
held by ind iv idua l s but c o l l e c t i v e l y by the whole v i l l a g e r s . 
Payment of land rent or reven\\e was made by a l l v i l l a g e r s 
t o g e t h e r . These v i l l a g e r s were re fe r red as co-she r s . 
In ryotwari system, the land was d i r e c t l y captured by 
the c u l t i v a t o r from the s t a t e . In a l l the t h r e e systems, 
t he u l t imate owner of 3,and was the s t a t e . In ac tua l p r a c t i c e 
the land was managed and owned by Zaraindars and as well as 
r y o t s . 
Zamindari system was the most important system in 
t h e area under s tudy. The system was defec t ive in many 
ways. Zamindars were i n t e r e s t e d only in r a i s i ng t he 
revenue from t h e c u l t i v a t o r as they had t o pay only a 
f ixed amount t o the government. Secondly, the Zaraindars 
stressed t he c u l t i v a t o r t o pay a l l types of i l l e g a l 
payments in the form of cash or in kind, e . g . t he peasan t s 
were forced t o work free on t h e i r personal farms or 
provide free labour in the cons t ruc t ion of Zamindars 
1, Sundaram, K.p.M., In t roduct ion t o Indian Economy, 
New Delhi , P . 140. 
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houses. Such exploitation was known as 'begar'. Thirdly, 
the zamindars used to turn out the permanent cultivators 
or occupancy tenants on flimsy grounds. Fourthly, the 
benefits granted by the government for the peasants were 
not passed over to them by the zamindars, who in fact, kept 
theon for themselves infact a clas^ of people, living on the 
hard work of the tillers. 
The zamindari abolition and land reform act in U.p. 
(1950) received the assent of the president on Jan. 24, 1951 
and came into practice on Jan. 26, 1951. Although the 
vesting zamindari system was Issued as late as July 1st, 
1952 . 
After the abolition of zamindari about 115 lakhs 
acres of free land was taken under the state possession, 
out of which 22 lakhs acres of land was handed over to the 
Department of forest for the purpose of afforestation, about 
wexe 
60,44 l a k h s a c r e s of lanc^ kept r e s e r v e d f o r p u b l i c u s e and 
32.56 l a k h s a c r e s f o r a l l o t m e n t . 
LAND TENURE SYSTEM AFTER INDEPENDENCE; 
However a new t r e n d of t h e l and t e n u r e system encouraged 
a f t e r independancy. T h i s can normal ly be r e p r e s e n t e d by 
two t y p e s of l and t e n u r e . In t h e f i r s t c a s e , l a n d may be 
owned and c u l t i v a t e d by owners t h e m s e l v e s b u t i n t h e second 
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case« c u l t i v a t i o n may be allowed by o thers but t h e land 
may be owned by the same person . Under such condi t ions this 
land owners are known as land lo rds and c u l t i v a t o r s as 
t e n a n t s . The land lo rds may be ca tegor ised under t h r e e 
groups. 
1. Former zamindar with persona l l and . 
2 . Rich £anners with excess l and . 
3 . Abscentee land lo rds l i v i n g in towns and c i t i e s . 
Tenants can a l s o be broadly c l a s s i f i e d i n t o two types 
namely, occupancy and non-occupancy. The f i r s t type t enan t s 
possess permanent hold over t h e land they c u l t i v a t e and can 
not be removed by land l o r d s . The rent of such t e n a n t s i s 
fixed and can never be u l t e r e d . Normally, t he land i s not 
allowed t o be sold in t h i s systan and the tenan t has secur i ty 
of holding land with t he r e s u l t he can make improvement on 
h i s land and may enjoy maximum benef i t out of i t . Therefore, 
occupancy tenancy i s thought t o be good for a g r i c u l t u r a l 
product ion. In India bout 8% of t he land i s c u l t i v a t e d under 
t h i s type of t enure system. 
In case of non-occupancy tenancy system, t h e t e n a n t s 
have no r i gh t on t he land they c u l t i v a t e but hold t h e land 
in accordance with t he wishes of land l o rd . Since t h e 
pos i t i on of t he se t enan t s i s p i t a b l e , having no s ecu r i t y 
on t h e i r farms they c u l t i v a t e , they are unable t o develop 
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their land in the manner they desire. As the demand for the 
land is very high, the land lord is free to elevate the 
rents every year in this system. Under the pressure of 
land lords the tenants are bound to listen them as the 
land lords may refuse to lease land for cultivation . 
In addition to the above* a -onsiderable amount of 
land was leased out in accordance with the oral or hidden 
tenancy which paid about 35% to 40% of the total cultivated 
area. Such informal tenancy having no legal sanction or 
written agreement, has been the common feature of tradi-
tional agricultural societies. As studied by Or. D.S. 
Chauhan, it was revealed that 13% of the net cultivated 
area was sublet informally and 28% of the land holders 
were involved in western U.P. A notable feature of the 
present is that the formal subletting was below 4 0% of the 
total area in the study pertaining to west U.P, . 
PROBLEMS OF TENANCY AND TENANCY REFORMS; 
After the independence, the government had made a 
kind of effort to beneficiate and protect the tenants. 
Under this effort the tenants were given occupancy rights 
for instance in U.P. the tenants at will under the 
zamindars became sirdars who were the occupancy tenants with 
permanent and heritable rights on their holdings. After 
the abolition of zamindari, the sirdars have to pay rent 
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t o the government. Above the s i r d a r s are the bhuroldhars 
who have permanent, h e r i t a b l e and t r a n s f e r a b l e r i g h t s on 
t h e i r holdings. They got t h e i r own land eind were f ree t o 
use them in the manner they could. Instead of paying r e n t s 
t o t h e government, they would pay land revenue. The s i r d a r s 
were given l i b e r t y t o become bh\iiu^<^har on t h e payment of 
t h e rent ten t imes t o t h a t have paid t o zamindars. But 
those t e n a n t s - a t - w i l l who were a l so c u l t i v a t i n g the 
personal land of t h e ex-zamindars, did not get any benef i t 
from zamindari Aboli t ion Act. 
The l e g i s l a t i o n was enacted keeping in view the , 
r egu la t ion of r e n t s , s ecu r i ty of t enure , t e n a n t s purchased 
of land and preventing resumption of land by land lo rds 
for d i r e c t c u l t i v a t i o n . 
Regulation of Rents: 
The most obvious e r r o r of our tenancy i s t he high 
rent charged from the t e n a n t s , which u l t ima te ly s tands in 
t he way of adoption of t echno log ica l change, innovating 
long term investment. These r e n t s a re charged from t e n a n t s 
in t h r ee forms namely, t he 'cash r en t s 'fixed produce* and 
in terms of crop shar ing . 
The tenancy l e g i s l a t i o n now contains p rov is ion of 
f i x i t y of rent t h a t e land owner can charge from t h e tenant . 
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Rent has been £ lxed by t h e law a r e demand of a h i g h e r r e n t 
i s t r e a t e d a s i l l e g a l on b e h a l f of l and l o r d . A s t a t e does 
no t o f f e r s any s t a n d a r d i z e d law b u t t h e f i x a t i o n i s made 
p u r e l y on t h e whim of s t a t e i t s e l f . O f f i c i a l l e a s i n g i s 
no t a l lowed ^ e c i a l l y i n U»p. b u t on ly t h e B a t a i (crop 
s h a r i n g ) i s p r a c t i s e d i n which 50% of k ind i s t a k e n a s 
r e n t . According t o t h e s tudy made by C h r i s t o p h e r B l i s s & 
S t e m i n v i l l a g e Palarapur i n w e s t e r n U .P . s h a r e cropping 
( b a t a i ) t enancy a c o u n t s f o r about 20% of t o t a l c u l t i v a t e d 
a r e a a t any t i m e . 
The s e c u r i t y of t e n u r e p l a y s an e f f e c t i v e r o l e i n 
t h e f i x a t i o n of r e n t s F i x i t y o r s e c u r i t y of t e n u r e i s 
i n t e n d e d t o p r o v i d e p r o t e c t i o n t o t h e t e n a n t s who work i n 
v e r y p r e c a r i o u s environment \ inder t h e shadow of e jec tm e n t . 
2 According t o Lade j insky t h e t e n u r e i n s e c u r i t y has been an 
o b s t r u c t i o n t o i n t e n s i f y i n g p r o d u c t i o n . 
SIZE OF LAND HOLDINGS; 
I t was# du r ing t h e p r e - i n d e p e n d e n c e p e r i o d when t h e 
c o n d i t i o n of f a r m e r s , t e n a n t s t a t u s and scope of a g r i c u l t u r a l 
development were found u n s a t i s f a c t o r y due t o t h e e v i l s of 
i n s t i t u t i o n a l f a c t o r s , l a r g e p r o p o r t i o n of a g r i c u l t u r a l 
1 . B l i s s , C h r i s t o p h e r and S t e m , N i c h o l a s , A s tudy of 
v i l l a g e Palampur , New D e l h i , p . l . 
2 . Lade j i n sky , T e n u r i a l c o n d i t i o n s and t h e pakage programme 
I n d i a , 1965, P . l 6 . 
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output went into the hands of few capitalist rest of the 
people received nominal . Since the faimers did not have 
tenure security they did not have enough incentive to work 
hard. But the achivements of independence had changed the 
entire face of the coxintry. With the result zamindari 
system was abolished in most of the states in general. 
The land tenure system was modified and the tenancy legis-
lation removed most of the social and economical disparities 
from the rural areas. However inspite of these reforms 
great varience has been noted in holdings of land among 
Indian farmers. 
About 21% of holdings with an average of 0.72 hectares 
and less are held by 64% of the land holders and another 
45% of the holding with an average of 1.41 to 3.38 hectares 
are held by 30% of the land holders only less than 6% of 
land holders hold the balance of about 34% of the holdings 
on the average ranging from 4,41 to 131,17 hectares . 
All India average size of holdings is 2^ .^  hectares 
but in the states there is a marked variation. In W.P. the 
2 
average size of land holding is 1.05 hectares . 
The arable - I ^gives very interesting informations 
regarding ownership of land. Nearly 41.2% of families in 
1. Viswanathan^ A., Size of holding* Kisan world March, 
1984, PP. 11-12. 
2. Times of India, Year Book, 1984. 
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rural areas of western U.P. own the land less than 0,5 
hectares. Another 19.7% of families have the land holdings 
of 0.5 to 1. hectares in size class. The size group between 
1 to 2 hectares of land is owned by 2054 of families in 
western U.P.; the land holdings between 2 to 3 hectares 
are hold by 9.5% of families* the percentage of number of 
holdings between 3 to 4 hectare is 4.3; 2.5% of families 
own the land holdings between 4 to 5 hectares in size; 
3.1% of families own the land between 5 to 10 hectares in 
size where as 0.44% of families holds the big farms above 
than 10 hectares in size. 
It shows that the distribution of land among the 
rural families is not equal which ultimately create obstacle 
in the way of agricultural production. 
CEILING ON LAND HOLDINGS; 
In order to achieve social justice, the redistribu-
tion of agricultural land in rural areas has been accepted 
as a policy by the state. Redistribution of land requires 
in the first instant a ceiling system which reduces the 
size of large farms. The surplus land is allotted to small 
farmers or landless villagers. In the long run the redis-
tribution of land goes to help landless labourers of small 
farmers, and it also establishes .cooperative village system. 
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In such a way, considerable, proportion of land was 
alloted to the land less fanners In accordance with the 
order of preference laid down in section 198(1) of 
zamindari abolition and land Reform Act 1950^, 
Ceiling on land holdings is the most difficult 
operation of the land refoims to be implemented. First of 
all« the land owners« having large farms, apparently 
divide their farms and give it to various persons like 
sons, daughters, relatives and servants etc* But such 
division is limited to the papers only and there may not 
be any real transfer of the property. Secondly, there are 
many types of land which may be exempted by the law from 
ceiling of holdings such as plantation, specialised farms 
etc. With the result many rich farmers have escaped the 
law by taxing improper advantage of these exemptions. 
Thirdly, big farmers have opposed this law and since they 
have better influence in the rural areas. The celling fixed 
in states is too high. Therefore, a limited number of 
persons came under this act. The surplus land available is 
Inadequate to meet the needs of all small peasants and 
land less labourers. 
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CONSOLIDATION OF SUB DIVIDED AND FRAGMENTED HOLDINGS 
A general survey of the system of .Indian agriculture 
has shovm that the bulk of holdings are very small in size 
which has been thought to be very troublescane and uneconcanic 
to the work of cultivation. The farms are not only of small 
size but their fragmentation and random distribution over 
a long distance is also a disqualification of Indian 
agriculture. This has been suggested that the incrjasing 
population is only the responsible factor for subdivision 
and fragmentation of land. Several other factors sharing 
equal contribution in system of land holdings are lack 
of employment, break down of integrated family, decline 
in village industries and handicrafts, inheritance laws, 
indebtedness and the money lenders. The system of crop 
sharing, ceiling imposition, attachement to the landed 
|)roperty and lack of moral, social and agricultural educa-
tion have also been considered to be the factors of equal 
importance. 
The impact of subdivision and fragmentation system 
plays an important role in the study of land holding system 
tn Indian agriculture. Few notable results of these systems 
are wastage of agricultural land, abrupt rise in agricul-
tural cost, wastage of labour force, disputes and litiga-
tions and obstructions in the path of agricultural 
progress. Since the small and scattered faxms lead to high 
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cost of irrigation they are useless. Small holdings are 
not suitable for the implementation of modem agricul-
tural techniques. 
Scattered farms* which are small in size* waste 
economic and human resources with the result the agricul-
tural development suffers greatly. The cost of production 
in such farms becomes higher in relation to the larger 
farms and therefore some proper measures are needed to 
deal with these problems. 
In order to improve the operational holdings it 
becomes an immediate need to know the desirable size of 
the holdings before any policy for the improvement is 
laid down. 
Under the context four concepts about the size of 
holding may be reffered with operational significance. 
These concepts are: Economic Holding, Basic Holding, 
Optimvun Holding and Family Holding. 
Economic holding is one in which the size of holding 
gives full employment to an agriculturalists family and 
permits a reasonable living standard. In contrast to this 
the size of basic holding is not so small that the conduct 
of agricultural operation becomes difficult. The optimum 
holding is that si^e which permits free utilization of the 
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capacity of an agriculturist to manage and use the whole 
of the finance he has. The family holding is refered to 
that holding which insures a gross income of Rs« 1600/-
or a net income of Rs. 1200/- to the village family and 
the size of the land should be appropriate for the utili-
zation on plough. 
The main object of giving references to different 
sizes is just to point out roughly the range of nxomber 
of acres required for the economic holding. 
Various factors determining the size of economic 
holding are diverse in nvumber, out of which four factors 
are of major importance. These are: 
1. Geographical and climatic condition - soil, water, 
land and manure etc. 
2. Social conditions - States of land ownership, living 
standered and rules in respect of property subdivision, 
3. Techniques of farming and practices. 
4. Agricultural policy. 
Various constructive measures have been taken for 
practice by the government on the basis of above deter-
minants in order to minimise these problems. One of the 
recent measures so far implemented is the consolidation 
7S 
of land holdings. By the terra consolidation we mean bring-
ing together of all the scaltered lands pf a farmer all 
over the village into one single block. The term consoli-
dation* in other words has also been defined as an 
amalgamation and redistribution of all or few isolated 
and scattered units of individual plots into one consoli-
dated compact field . According to S.N. Tivari, consoli-
dation of holding has been regarded as an aspect of an 
integrated programme of village reconstruction and group-
2 ing of fragmented holdings . 
According to C.E. Strickland^consolidation is a 
process whereby owners of right holding tenure are 
persuded or canpelled to surrender their scattered plots 
and receive an equal area of land of the same quality 
in one or two blocks. 
Hence the system of consolidation is essentially 
achieved by pooling all the lands in the village into 
one block and then deviding it into compact blocks among 
all the farmers of the village by fixing the value of 
different kinds of lands. The consolidation process is 
much more helpful and advantageous to the farmers as 
1. Govt, of India, Consolidation of holding. New Delhi, 
1957, P. 2. 
2. Tiwari, S.N. Land consolidation and its impact on land 
utilization. The Deccan Geoqrapher« Vol. 8, No. 1-2, 
1970, P. 89. 
3. Strickland, E.G., Consolidation of holdings, London, 
1960, P. 4. 
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it saves the time and labour cost. This system also brings 
down the frequency of disputes among the'villagers while 
they are constructing channels in their fields for the 
puipose of irrigation. 
Consolidation provides an opportunity to the fanners 
to adopt a better and more sophisticated method of 
cultivation which may increase the operational effieincy 
of land. The consolidation of fragmented holding possesses 
a direct affect on the productivity of land and reduces 
the cost of soil conservation and crop protection in terms 
of capital and labour* 
Under this scheme of consolidation a sizable area 
of waste lands has been brought under cultivation scheme. 
In this way the acrage of cultivable land and per acre 
production has been increased with the passage of time. 
In addition to the above mentioned changes, the 
scheme has brought a significant change in the attitute 
and tendency of the farmers in the crop cultivation. The 
farmers have adopted few modem techniques of sowing the 
crops and have changed the quality of seeds they use. 
Most of the farmers have developed their interest in 
using the latest quality of seed such as H W seeds. With 
the increasing facilities for irrigation purposes the 
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production of wheat, rice and sugarcane has been largely 
increased. 
The land consolidation has not only bene£itLted 
the farmers but it has also simplified the task of the 
government officials. The problem of keeping individual 
official record of various small land units has also been 
eliminated. 
The change in social conditions has stimulated the 
village economy and has been h ghly c^ jpralsed for having 
extended opportunities for the development of village 
canmunication, planning of village settlement, provision 
of social aminities and the work of common utility. All 
the consolidated holdings are interrelated with other 
holdings and villages by chak roads (circular roads) . 
These village and inter-village roads are liJi3tfiSi 
with inter tehsil roads. Therefore the surplus products 
are easily transported to various market centres. 
Right from the begining of the agricultural system 
to the present day pattern specially in India numerous 
schenes of farming have been adopted. Out of all these 
the consolidation scheme possess a unique Importance in 
1. Randhawa, M.S., Towards Planned Countryside, New Delhi, 
1968, P. 79. 
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the f ie ld of econcxnical prcxiuction. The scheme has el imi-
nated most of the problems being faced io India and bears 
a d i rec t re^onse t o the national development of agr icul-
tu ra l syst^n. 
CHAPTER - 4 
NEW AGRICULTURAL TECHNOLOGY AND CHANGE IN 
THE CROPPING PATTERN 
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Technological change i s one of the important forces 
which a l t e r the structure of agricul tural production process. 
The tezin« 'technological change' includes a l l kinds of 
inventions and innovations aimed at increasing the efficiency 
of agricul tural production . Change in agricul tural techno-
logy i s very important aspect for rapid agricul tural develo-
pment. I t s basic aim i s t o increase agricul tural production. 
I t depends upon the econonnic condition of the fazroers and 
size of holdings which determins the prof i t s of technology. 
The proper combination of various improved technological 
factors i . e . ensured agr icul tura l innovations^ use of 
chemical f e r t i l i z e r s , high yielding var ie t i es of seeds, 
modem agricul tural machinery and in^lements, pes t ic ides , 
i r r iga t ion and various other improved farming techniques, 
should originate a new direct ion of f e r t i l i za t ion of agr i -
cul tural commodities and yield much higher re turns . 
There are signs of a substential acceleration in 
the rate of application of modem technology t o agr icul tural 
production. The physical and value productivity of farm 
resources have changed continuously under the constant 
flow of innovations in agr icul ture over the past half 
century. But now-a-days government has become aware for a 
package of improved pract ices including high yielding 
seeds, chemical f e r t i l i z e r s , be t t e r water f a c i l i t i e s and 
1. Oammen, M.A,, Technological Change and i t s diffusion in 
agr icul tural si tuation in India. Vol. 21, No.7-12, 
1966-67, P. 523-24 
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their use, crop protection by pesticides, improved modem 
implenents and generally higher standard of fanning, in 
which condition production increased efficiently rapidly. 
The recent shape in fertilizers availability and 
use in many areas shows the striking indication of the 
changes. Much attention has recently been focused on the 
rapid increases in productivity promised by the so-called 
high yielding varieties of cereals. In the development of 
Indiari agriculture extensive introduction of technological 
change is one of the crucial factors. 
The technological factors throughout the history 
of man kind in general and during the recent past in 
particular have played significant role in shaping the 
agriculture process. It is important not only in over 
comming various environmental constraints on agriculture 
but also in bringing further changes and development in 
existing one. A number of methods have been developed to 
increase productivity by using fertilizers and better 
techniques of working the soil. Control of life process 
of plants has been achieved through improved breedings, 
development of hybrid seeds, researches into such basic 
processes as photosynthesis and finally control of pest 
and weeds through the development and manufacture of 
pesticides, fungicides and herbicides. 
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It becomes clear that the average rate of the use 
of fertilizer is very low. It varies from 125 to 165 Kgs. 
per hectare as against the recommended dose of fertilizer* 
which is about 325 Kgs. per hectare. However an attempt 
has been made to analyse the factors which influence the 
use of fertilizers at village level. It is very clear that 
illiteracy is one of the major factors influencing the 
technological change in Indian agriculture. In brief the 
technological change in agriculture consists of adoption 
of farming techniques, developed through research and 
aimed at bringing about diversification and increase in 
production and greater economic return to farmers. High 
agricultural production, which influences the cropping 
pattern, greatly depends on the use of fertilizers, improved 
seeds, irrigation facilities and new agricultural irr^ li-
ments. The speedy and extensive development of agriculture, 
which is contineously affecting the cropping pattern, by 
and large depends on technological change and spatial 
diffusion of agricultural innovations . 
Increase in the cultivated area is often due to 
technological improvements, as when better varieties or 
less costly cultural methods make it economically feasible 
1. Mohammad, M., "Technological change and diffusion of 
agricultural innovation, perspective in agriculture 
geography. New Delhi, Vol. IV, 1981, P. 267. 
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to produce crops in svib-marglnal areas. In any event, 
acreage as well as yield per acre must be. taken into account 
in assessing the effects of technological improvements in 
any country . The technological ia^lements have brought 
about a great change in the cropping pattern of western 
Uttar Pradesh. It would be interesting and useful if we 
could identify and measure the various technical advances 
that are mostly responsible for the great improvements in 
the production of crops. In recent years, significant 
changes have occured in agricultural technology as well as 
production in India, The new agricultural technology 
consists of biochemical and chemical innovations. Bio-
chemical innovations are one of the gifts of science and 
refer mainly to inputs which have a physiological effect 
in increasing productivity from a given land base. High 
yielding seeds, chemical fertilizers, pesticides etc. are 
examples of such innovation. Mechanical innovations are 
the gift of engineering and refer mainly to inputs which 
have a physiological effect in increasing timliness of 
field operations. While biochemical innovations are generally 
labour absorbing, land saving and neutral to scale of 
operation, mechanical innovations are generally labour 
1. Salmon, S.C. & Hanson, A.A., The principles and practice 
of agricultural research, London, 1964, P. 41. 
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dii>placing and based to scale . Again, while biochemical 
innovations call for a high dose of working capital, 
mechanical innovations need huge capital investment. But 
these innovations have increased production in general 
which ultimatly affect the cropping pattern of thtal 
region. 
Modem Aijricultural machinery & implements: 
Modem agricultural machinery and implements are 
the most important weapon that can revolutionise Indian 
agriculture. Farm machinery and implements are of recent 
origin in India. It is only after independence that serious 
efforts were made to introduce modem agriculture machinery 
and in^lements in the cultivation of land. In the initial 
stages use of such machinery was confined mostly to the 
rich landlords and peasants who could effort the expendi-
ture. The medium and small farmers still use the tradi-
2 
tional methods of cultivation . 
It was in the years (1960-70) that an impetus to 
use modem farm machinery was given and intelligent farmers 
were quick to realise the advantages and adopted such 
machinery. The farmer needed to be aquipped with all 
necessary knowledge about the mechanical aids which could 
1. Chanda, G.K. New agricultural technology, Faxm size & 
capital structure, in Indian Journal of Science, 
Vol. IX, No. 2, 1977, P. 125. 
2, Mirchan Oani, G.G,, Aspects of agriculture in India, 
New Delhi, 1973, P. 44. 
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help to improve his efficiency and keep him abreast of the 
technological advancement taking place elsewhere in the 
world. As for funds to purchase agricultural machinery, some 
commercial banks and government institutions came to the 
aid of the small and roedivim farmer by granting loans at 
reasonable interest. There is no doubt that such schemes 
have considerably helped the small and medium farmer in 
India. By means of above facilities farmers have improved 
their production per year, which also changed the cropping 
patterns. The agricultural machinery now is use particularly 
with modem farmers in India include cc^ nbine harvesters 
power tillers and sprayers etc. Threshers, pumping sets and 
tractors are other agricultural implements which are 
frequently in use. The above mentioned implements are 
all levels. These implements 
helpful in the improvement of agriculture at/ncdoubt are 
manufactured within the country but the cost is still too 
high to become popular among the poorer classes of 
cultivators. 
The Indian agriculture characteristically revolvea 
around a low village econcxny which certainly influences the 
scope of mechanization. Further more in mechanization 
the maintenance of the mechinery is another factor to be 
taken. The existing economic condition of Indian farmers 
is such that neither they can purchase machines and new 
implements nor they can maintain them. This serious problem 
8& 
can only be solved with the aid of the government and the 
cooperation and better organizational setup needed for 
optimxjun utilization of machinery. 
The fanner uses mechanical power and machinery 
either to increase food production or to maintain a given 
volume of production at a smaller cost. The problem is 
essentially the economic one, of how to organise use of his 
labour and equipment in the most profitable manners. Power 
and equipment cost today represent an important and 
increasing proportion of total farm costs and vary widely 
from farm to farm. It is important that farmers should 
have a proper knowledge of power and machinery so that 
he may be able to choose and buy equipment well suited 
to the needs of the farm. He may xinderstand the working 
principles of the machines so that the machines may be 
kept in good running condition. Further more the farmer 
may understand the application of the equipment so it 
may be operated efficiently . The present supply of 
agricultural machinery, tool and implement in India is 
quite insufficient to meet the existing requirements. 
This serious gap in the agricultural programme undertaken 
during the plan period has been in the field of improved 
1. Robinson, D.H., Fream's Elements of Agriculture, London, 
1972, P. 107. 
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agricultural implements . The total provision in the third 
five-year plan was about 8 crores. To fill up this lack« 
imports may be favoured but ultimately arrangement for the 
manufac±ure of big and small tractors, powers-tillers, 
ploughs, cultivators, harrows, seed drills, fertilizer, 
distributors, cotton pickers, water pumping and other 
numerous type of tools and implements will have to made in 
our country itself in collaboration with advanced countries. 
Most farm implements and machinery can not be fully 
utilized on small farms, where the acreage to be dealt 
with or the size of job to be done is often very ODBall. 
The problem can only be solved with the invention of new 
machinery tools and implement which will be favourable to 
the required physical condition and farm size. Generally 
machinery can be used in big farm, crops in the united 
states are almost entirely seeded, eared for, harvested 
and marketed with no hand work. But in India the work 
used to be done by hand, because modem agricultural 
machinery and implements were not developed. Now India 
is also trying her best in that direction and as a result 
modem agriculture is much influenced by the use of improved 
machinery and implonents. A number of improved machinery 
such as tractors, piimping sets, harrowers weeders and 
harvesters are, however, used in agriculture in Western 
Uttar Pradesh also. The use of tractors, as one of the 
1. Jain, S.C., Changing Indian Agriculture, Bombay, 1966, 
PP. 57-58. 
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improved machinery, has been increased considerably during 
the session 1960-70, but the Increase has not been uniform 
all over the state of Uttar Pradesh. However, it has been 
found that the areas with greater number of tractors 
experience higher agricultural growth than areas small 
number of tractors. The use of electric pumping sets in 
place of traditional method of irrigation accounts for 
higher agricultural growth. After green revolution in 
agriculture the number of pumps has increased rapidly in 
all states of India mainly due to better supply of electri-
city. Almost all the districts of Western Uttar Pradesh 
have recorded a high annual compound growth rate in the 
number of pumping sets. It is found that those areas in 
which the number of pximping sets is larger would show 
a higher agricultural growth than areas in which the 
number of pumping sets is smaller. By the availability 
of these facilities most of the farmers grow double or 
triple crops in the same field in a year resulting 
invariably a change in the cropping pattern of that 
region. 
Use of Fertilizers (Chemical) 
Use of fertilizers is one of the important input in 
the farm operations. Fertilizers become very important 
when high yielding varieties of seeds are used. India 
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facing endless difficulties in developing an adequate supply 
of cheap fertilizers. "The provision of sufficient ferti-
lizers at reasonable costs and at requisite time is the 
most fundamental requirement for development of agriculture 
under the conditions prevailing in India ", The demand 
for fertilizers has gradually increased with the agricul-
tural development of the sixties and more urgently with 
the introduction of H.y.V, programme. Many fertilizer 
factories are being stablished all over the country. There 
are three agencies through which fertilizers are distri-
buted in India. 
(a) The government f e r t i l i z e r depots 
(b) The cooperatives. 
(c) Private dealers . 
Till 1966 the state governments received supplies of 
nitrogenous fertilizers from the central fertilizer pool 
and distributed them through the cooperatives and depart-
mental depots. 
Superphosphate was marketed through private dealers 
and cooperatives Potash was imported by the central govern-
ment. 
The modem use of fertilizers began with the manu-
facture of superphosphate by John Bunnet Lawer in 1843. 
1. Champa, M., Agricultural development and the role of 
fertilizers, in India Journal of Regional Science 
Kharagpur, Vol. 8, No. 1 and 2, 1976, P. 151. 
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Its use Increased slowly xuitill the end of the century. 
Some what more rapidly for the next thirty years and much 
more rapidly in recent years. World consumption has 
tripled during the last two decades (1960-80), The 
application of fertilizers simply shows that while an 
irrigated field without fertilizers may produce lO quintals 
wheat per hectare, amount of irrigation it can easily 
produce 45 to 50 quintals wheat. It is found that increase 
in production due to fertilizer use is 1:5 in ratio. 
In 1970 in India 10,74 kg of nutrients were applied on an 
average to a hectare of land as against 624 in Netherlands, 
371 in Japan, 76 in U.S.A and 37 kg. average for the 
world. But the rapid annual increase has been seen in the 
recent years. "The annual average consumption of fertili-
zers per hectare during 1975-76 to 1977-78 was 18.7 kg in 
India, compared to 4 04 kg in West Germany and 396,4 kg in 
Japan. The corresponding world average is 61.8 kg per 
hectare . In this regard it is seen that within the 8 years, 
fertilizer consumption in India was near about double. 
The consumption also varies widely between the states in 
India. The consvimption of fertilizers is comperatively low 
in Assam, Bihar, Orissa and Rajasthan. 
The use of urea as a fertilizer has shown a rapid 
increase in the past ten years in the world. The attera<ition 
1. Nair, K.N.S., Technological changes in Agriculture. 
Consumption of fertilizers, Nev; Delhi, 1980, p, 141, 
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lies In Its ease and cheapness of manufacture and Its 
high nitrogen content. It contains 46% of nitrogen, which 
is useful for the growth of plan>. Due to the presence in 
the soil of an enzyme called urease, urea is rapidly 
broken down to liberate ammonia gas, which is useful for 
plant. Urea is also used in stock feeding as a source of 
non protein nitrogen. 
Sulphate of Ammonia is one of the most promising of 
the chemical fertilizers available to the cultivators for 
improving crop yields and is finding increasingly useful 
application in Indian agriculture on a variety of crops. 
The response obtained by its application is both quick 
and certain and increased yields ranging from 25 to lOQ 
percent and over has been reported. The experiment by the 
central salt and Marine chemicals Research Institute, 
Bhavnagar in Gujarat has developed a process for manufac-
turing potassium fertilizers which is suitable for crops. 
The exhaustion of soil fertility removed by the applica-
tion of proper chemical fertilizers. Soil is a great 
natural store house of all elements needed for successful 
plant growth perticularly of inorganical chemicals like 
nitrogen, potash, and phosphoric acid. 
The Tables 2 gives an idea about the enormous quantity 
of these elements which are removed from the soil by 
d i f f e ren t c rops . 
Table - 2 
Amount of f e r t i l i z e r used K.G./Hectare 
Type of crop N K 
Rice 
Jowar 
Wheat 
Po ta to 
Cotton 
54 
26 
35 
76 
75 
8 
7 
4 
12 
5 
22 
16 
16 
27 
26 
Indian fanners have t o pay a much higher p r i c e for 
NPK compared with those in the neighbouring coun t r i e s l i k e 
Pak i s t an , Ceylone, and some south-eas t Asian c o u n t r i e s . 
The aim of h igh-yie ld ing v a r i e t i e s can only be achieved 
through the proper and adequate input of f e r t i l i z e r . In 
Ind ia recommended f e r t i l i z e r doses for t h e maxican wheat 
a re 80 t o 120 kg, N 40 t o 60 kg and P20g about 40 kg, 
p e r hec t a r e . The ca l cu la t ion of r e a l f e r t i l i z e r need 
f l u c t u a t e s from region t o region . Bums ca lcu la ted t h a t 
t he t o t a l ni t rogen required for crop in India was 5,911 
mi l l ion l b s , which could be had from 13.2 mi l l ion tonnes 
of sulphate of ammonia, (N » 20%) or 5 26 mi l l ion tonnes 
farm yard manure (N a 0.5X). The ni t rogen may a l s o be 
obtained from farm yard manure l i k e cow-dung, composting 
1. Burns, W., Technological p o s s i b i l i t i e s of Agr icu l tu ra l 
development in India 1944, P. 123. 
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of night soil near the v ic in i ty of settlement. But i t i s 
estimated that only 5054 of t h i s i s used as manure and a 
lo t of portion of cow dung i s used as fuel in the Indian 
v i l l ages . 
Fer t i l izer , i s key input in increasing agr icul tura l 
product ivi ty. Every tonne of nutrient increases the yield 
by about lO tonnes of food gra ins . The annual consumption 
of f e r t i l i z e r i s thus , a good indicator of the countir/ 's 
performance in crop production. "India ranks very high in 
the world in tenns of f e r t i l i z e r consun^tion which was 
5 2.26 lakh tonnes during 1979-80, an increase of 2.7 
percent over the previous year. To ensure that the right 
type of f e r t i l i z e r reaches the farmer in the right quantity, 
at the right time and the right p r ice , a number of inno-
vat ive measures have been taken in t h i s d i rect ion. 
High yielding va r i e t i e s of seeds: 
Almost every cul t ivator knows the po ten t ia l i ty of 
high yielding va r i e t i e s of seed for raising the level of 
return from the crop. No other method of agr icul tural 
improvement met with as ready response and adoption from 
the farmers as i s high yielding va r i e t i e s of seed. The 
importance of be t t e r seed can be judged from the statement 
of H.B. Prague, (1958) that if the united s ta tes were 
suddenly to revert to older s t ra ins and va r i e t i e s , we 
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would be plunged i n t o a famine and feed shortage of co lo-
ssa l propor t ion . 
The H.Y.V. programme i s t h e main plan of t h e new 
a g r i c u l t u r a l s t r a t e g y . A fa r reaching event in t he annals 
of Indian a g r i c u l t u r e has been the in t roduc t ion of H.Y.V. 
of ntunber of f i e l d crops and hybrid of m i l l e t s in p a r t i -
cu l a r . "This programme covers major food crops, namely, 
wheat, r i c e , maize, jowar, and b a j r a . The success of 
t h i s programme has revolu t ionised a g r i c u l t u r e and brought 
about a phenomenal and rapid increase in the foodgrains 
production in t h e country. Since 1965-66 which i s known as 
base year of t he new a g r i c u l t u r a l s t r a t e g y , t he wheat 
production has increased th ree fo ld and r i c e production by 
2 
more than 76 percent . 
The p rogress under maize, Jowar, and ba j ra was, 
however, small mainly due t o t h e lack of su i t ab l e hybr id . 
The coverage of area under t h i s programme has r e g i s t e r e d a 
sharp inc rease , from 18.9 lakh hec ta res in 1966-67 t o 
4.20 crore hec ta re in 1978-79. Among t h e f ive crops included 
under the programme, high y ie ld ing v a r i e t i e s of wheat have 
proved a big success . In f ac t , the increase in wheat 
output has become an important s t a b i l i s i n g f ac to r in 
1. Salomon, S.C. and Hanson, A.A., The p r i n c i p l e s and 
p r a c t i c e of Agr icu l tura l Research London, 1964, P . 57, 
2. I n d i a . A Reference Annual, Agr icul ture 1981, P . 209. 
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foodgrain prcxiuction in the country. The cultivation of 
wheat is now fast spreading even in non-traditional areas 
such as east Blhar^ Bengal^ Maharastra^ Assam and Orissa, 
Significant progress has also been made in the 
cultivation of H.Y.V. of rice, although the pace of 
development is not as fast as in the case of wheat. This 
is due to the fact that the bulk of the crop is grown 
in the kharlf season which is subjected to the vagaries 
of monsoon, characterised by drought or floods and its 
vulnerability to attack by pests and diseases. However, 
in Rabi season, when rainfall is low and water management, 
is easier, the high yield varieties have given a much 
better results. An important development in rice cultiva-
tion the replacement of coarse high yielding varieties 
of rice by high quality fine grain varieties like Ratna, 
Vijaya, I.R. 20, Mahsuri and a number of lET selections. 
As a result of the introduction of H.Y.V,, i-ice production 
is increasing at a faster rate in the non-tfaditional rice 
growing states* like Punjab, Haryana, and Western Uttar 
Pradesh much of the rice produced in these ^ates is 
offered for procurement to the central pool because of 
limited local consumption. 
Moreover, measures recognised; for a systematic 
use of H.Y.V. include the continuous supply of breeds 
stock, adequate arrangement for production of high 
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yielding varieties of seeds, arrangement for seed proce-
ssing and storage and seed certification. The country 
has attained self-sufficiency in seeds of high yielding 
varieties and has attained a position of strength to 
export seeds to other countries. 
Irrigation; 
Over large areas of India the amount of rainfall 
during the growing period is generally inadequate because 
its distribution is poor in relation to crop needs. Lack 
of soil moisture frequently reduces crop yields . The 
temperature and other aspects in India are suitable for 
year round cropping but the distribution of rainfall is 
not satisfactory. A high percentage of rainfall is 
received in certain months i.e. from June to September. 
Due to unfavourable rainfall, farmers could cultivate only 
one crop without irrigation in the limited period. A 
second and third crop must require irrigation water from 
rivers, wells, canals or tanks, in these conditions irri-
gation is used to suppliment natural rain as and when 
necessary to provide adequate moisture for the crop. 
Irrigation is the most important input in the process of 
agricultural production. The growth of irrigation facilities 
in all the regions are not uniform which has resulted in 
economic disparity. 
1. Robinson, D.H., Fream's elements of Agriculture, 
London, 1972, P. 108. 
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Most Of the Indian agricul ture i s carried out under 
rain£ed conditions* In many areas agr icul tural production 
would not be possible without i r r iga t ion and in other 
areas supplemented i r r iga t ion makes i t possible t o main-
t a in production at reasonable level and t o avoid crop 
fa i lure due t o unstable r a i n f a l l . The most suitable policy 
of i r r iga t ion wi l l vary from one area t o other. I t has 
recently be suggested tha t the country can be divided 
in to three broad groups of areas according t o the charac-
t e r s of water supply and the s t a b i l i t y of production and 
tha t different po l ic ies are required for each of these 
areas . The f i r s t areas where there i s an assured water 
supply both in volxime and in spread e i ther from assured 
ra in fa l l or from source of i r r iga t ion e.g. tube-wells» 
deep bore wells, canal frcwn snow-fed r ivers or storage 
darns, which are not unduly dependent on the vagaries of 
the monsoon . In those areas the i r r iga t ion policy should 
be intensive and the aim should be maximum per hectare 
yie ld , for example, through multiple cropping. 
I r r iga t ion , also supports other technological 
factors l ike f e r t i l i z e r s and be t t e r seeds. The maxim\im 
efficiency of f e r t i l i z e r res t s upon i r r iga t ion and in the 
same place be t te r seeds can only show t h e i r inpact if 
they are fed with required i r r i ga t i on . Here the question 
a r i ses that where t o get water from how to use i t judecially 
1. Sen, S.R., Growth and Ins t ab i l i t y in Indian Agriculture, 
Agricultural Situation in India, Vol. 21, 1967, P. 831. 
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The sources of irrigation in India are: 
(a) Canals bringing water from the great rivers; local 
streams. 
(b) Tanks and ponds. 
(c) Wells. 
For getting the maximian benefit from irrigation, 
a region requires at first an increase in the nxunber of 
canals, wells and tanks. Secondlyj: the loss of irriga-
tion water through evaporation and seepage must be 
reduced through various techniques. Thirdly, types of 
techniques selected should be such that the lift of 
water may be to a high level, if required, in an econo-
mical way. Water lifts may be powered by men, bullocks 
or mechanical power such as oil engine or electric motors 
The best fruitful method will be less expensive and more 
capable. Fourthly in India the method of irrigation 
being used is not efficient enough. "The selection of 
most suitable irrigation for each field, carefully 
applied, will contribute greatly towards increasing crop 
yields, make more efficient use of score water and there 
by help to raise the standard of living of every one" . 
Irrigation is indeed the life breath of agricul-
ture. Its importance in the development of agriculture 
in general and in monsoonal countries in particular hardly 
1. Kumar, L.S.S., Kamath, M.G,, Moore, Earl M,, and 
Donahue, Royl, Aggaiv/ala, A.C. & Arakeri, H.R., 
Agriculture in India, Vol. 2, Bombay, 1963, P. 220. 
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needs any anphasis. Very often it plays a decisive role 
in selection of crops to be sown, creeping pattern, 
intensity of cropping, extent of yield and the time of 
sowing the crops. "A number of analytical studies have 
proved that India can increase its agricultural produc-
tion to a large extent, if adequate and assured irriga-
tion facilities are available. In addition to this assured 
irrigation affects to a great extent the adoption of 
certain agricultural innovations, like chemical fertili-
zers and manures, new varieties of seeds and plant 
protection chemicals. These innovation require assured 
and high doses of irrigation water. The farmers having 
adequate and assured irrigation facilities adopt improved 
agricultural practices much earlier as compared to others. 
Mechanization in Agriculture: 
Mechanization plays a very significant role in 
revolutionising Indian agriculture. Modem implements for 
tilling the land have changed from the crude form of 
hand operated ploughs to bullock-drawn ploughs to tractors 
run by steam power and finally by modern tractors. At 
each stage a new device with better performance has 
replaced the older one resulting in an increase in the 
level of output, other things remaining equal. This 
process of mechanization is termed as technological 
1. Mohammad, M., Technological change and spetial diffusion 
of Agricultural innovations, in perspectives in 
Agricultural Geography, New Delhi, Vol. V, 198i, 
PP. 317-18, 
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change. The farmer needed to be equipped with all the 
necessary knowledge aboxitthe mechanical aids which could 
help to improve his efficiency and keep him abreast of 
the technological advancement taking place elsewhere in 
the world. 
The electric power and diesel play significant 
role in the development of agriculture especially in the 
mechanization and rationalization of farm : - L operation. 
The electric pumps and oil engine pump sets are widely 
used for lifting water for irrigation purposes. Power 
is used in various agriculture operations such as lifting 
of water from tube-wells, tanks and rivers, spraying of 
plant pesticides, harvesting, threshing and crushing. 
"Mechanization has also increased the acre yield 
of crops, to cases by permitting more timely preparation 
of the ground, seeding, cultivation and harvesting" . 
In Japan also agricultural production in recent years 
has increased more rapidly than population. This produc-
tion has increased by the use of fertilizers and modem 
mechanization. Aeroplanes are used almost exclusively 
for seeding rice and for distributing fertilizers on 
rice field in California. 
1. Salmon, S.C. & Hanson, A.A,, The principles and 
practice of agricultural Research, London, 1964, 
pp. 41-4 2. 
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The topographical conditions in India are marked 
by vast contrast frcan region to region. The farm-machineyy, 
tools and implements require a minimum space to work. 
"Size of the enterprise influences all aspect of mechani-
zation. Most farm implements and machinery can not be 
fully utilized on small farms, where the acreage to be 
dealt with or size of the job to be done is often very 
sir-11*". The problem can only be solved with the invea-
*.ion of new machinery tools and implements which will be 
favourable to required physical condition euad farm size. 
The most striking feature for the mechanization of Indian 
agriculture is the character of low village economy and 
agricultural need and further more the maintenance of 
machinery. The existing economic condition of Indian 
farmers is so poor that neither they can procure machines 
and new implements nor they can maintain it. This serious 
problem can only be solved with the aid of government 
and cooperatives and the better organizational setup 
needed for c^timum utilization of machinery. 
The basic mechanization components of new revolu-
tion in agriculture may be "wide use of farm machinery, 
tool and implenents, rationalization or application of 
science to different phases of production viz, improving 
the soil and making it most fit for cultivation, soil 
1. Culpin, C , Farm mechanization management, London, 
1959, P.8. 
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possible because of adaptation of modem mechanization. 
At the time of first steps towards agrarian reforms^ 
mechanization was essential to expand food supplies for 
a growing population, raw material supplies for indust-
ries. Mechanization makes possible more effective culti-
vation practices and more timely operations. Agriculture 
remains the foundation of the entire economy. 
Use of Pesticides and Control of Diseases: 
The analysis of various pesticides is done by 
several institutes including The Central Pood Technological 
Research Institute, Mysore, and the Indian Agricultural 
Research Institute, New Delhi. Near about one thousand 
pesticides are used in the world. About 250 pesticides 
are used in agriculture, of vvhich hundred are insecticides, 
5 0 herbicides, 5 0 fungicides, 20 nemacides and 30 other 
chemicals. D.D.T. as a pesticide has been used to kill 
insects that destroy crops. This type of pesticide has 
improved the economic, social and health status of 
developing country • 
Use of pesticides in India started only after 
independence and the first plant to produce a pesticide 
(BHC) on a commercial basis was setup in 1952 and the 
first public sector D.D.T. plant came into existence 
1. Science Reporter, New Delhi, May, 1980, PP. 316-3 20. 
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conservation, seed selection, developing plant protection 
i.e. plant breeding, crop protection, pest control, use 
of atomic energy and several other scientific methods of 
raising yield per hectare, chemicalization or sufficient 
use of chemical fertilizers, irrigation, or utilization 
of v/ater resources, rural electrification or provision 
and use of electricity on farms and for agro-industrial 
purposes, means of communication of development of modem 
means of transport and communication ", 
The general impression is that mechanization in 
agriculture is only applied in joint and coc^erative 
farming due to heavy cost that the individual farmer can 
not afford. But in small units of lands, other techniques 
may easily be introduced which will certainly give better 
result. 
Under the small farm machinery tools and imple-
ments may be manufactured keeping in view their opera-
tional efficiency on the small units of cultivation. In 
the previous decade the country has reached at the stage 
of self-sufficiency in respect to mechanical agricultural 
implements. In this way, food production in India has 
increased to a considerable extent. She has not only 
become self-sufficient in food grains, but has some 
buffer stock as well. This growth in agriculture has been 
1. Jain, S.C. The technological change and their diffusion 
in Agriculture, in S.C. Jain (ed.) Changing Indian 
Agriculture Bombay, 1966, PP. 59-58. 
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in 1955. The use of pest ic ides in agriculture began slowly 
with the rea l isa t ion tha t they were necessary for crop 
production. The consumption of pes t ic ides increased from 
3,750 tonnes per annxnn in 195 2 t o 25,000 tonnes in 1957 
and 45,000 tonnes in 1962. During the period 1970-80 
pest ic ides were used for soi l and seed treatment a l so . 
Now a days, agr icul tural s c i en t i s t s are trying 
t he i r best t o ra ise more food t o feed the hungry mill ions 
that are being added t o our population each year. The 
task of increasing food production has many problems, one 
of the most formidable of which i s the control of weeds, 
1 
various fnsetit- and pefets • 
Weeds grow besides the crop and compete for 
moisture, l i g h t and food nutr ients and thus reduce the 
yield of the main crop. Further more, they increase the 
cost of cul t ivat ion lowering the quali ty of crops harbou-
ring insects and diseases and by increasing the cost of 
maintaining i r r iga t ion and drainage channels. Weed grows 
on land as well as water and a l l types of soi l at a l l 
eleigations and in a l l seasons. I t has been estimated 
tha t the average yearly losses due t o weeds in crop 
lands i s greater than due t o animal and plant d iseases . 
A large proportion of the farmer's work goes into the 
1. Rao, V.P. Biological control of Insect, pests and 
weeds, Everyman's Science Vol. 6, No, 2, 1971, P.90. 
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s t ruggle with weeds. "According t o one es t ima te , one 
y e a r ' s seeding means seven years weeding" , 
Some weeds are poisonous t o hxjiman beings and 
l i v e s t o c k . Usually weeds grow f a s t e r than crop p l a n t s 
and t h u s shade them from fu l l sun l i gh t . The seasonal 
weeds with broad leaves a re the most e f f ec t i ve in shading 
the crops and decrease y i e l d . The only way t o avoid 
l o s se s in crop production by weeds i s t o cont ro l t h e 
weeds by p r a c t i s i n g clean c u l t i v a t i o n . I f t he proper weed 
con t ro l s i n a l l farms of India are p r a c t i s e d t he r e w i l l 
be 10 t o 25 percen t increase in a g r i c u l t u r a l p roduct ion . 
Fur ther more, i n s e c t s and p e s t s are t he most 
dangerous elements which e f f ec t i ve ly des t roy and reduce 
the product ions of c rops . For p l an t p ro tec t ion measures 
t he i n s e c t s , d i s ea ses and p e s t s can be checked t o 
increase t he y i e l d of the c rop . The organism causing 
d i sease of p l a n t s may be e i t h e r p l a n t s or animals . The 
animal p e s t s l a r g e l y belong t o i n s e c t s but s n a i l s , .slugs, 
crabs and rodents can a lso be pes t l a rge animals such 
as wild boar , j a c k e l , dee rs , and elephant a l so des t roy 
crops . 
Various methods are used t o cont ro l i n s e c t s , 
d i s ea se s and p e s t s . These methods which are prevent ive 
1. Encyclopaedia Br i t ann ica , Vol. 23, Chicago, 1966, 
P. 477. 
2 . Kumar, L .S .S , & o thers Agricul ture in Ind ia , Bombay, 
1963, Vol. 2, P . 192. 
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rather than curative, are chemical, biological and genetical 
preventive measures consist of only minor techniques of 
farming adopted by farmers such as clean cultivation, good 
sanitation. 
The use of chemicals for controlling the disease 
and pests are widespread in the world today. The chemicals 
used in agriculture for pest and disease control depend 
to a large extent upon the availability of suitable 
machinery for applying them, because it is used in different 
forms such as dust, sprays or grass. The three main groups 
of pest control chemicals are the insecticides, herbicides, 
and the fungicides. Chemicals such as D.D.T. Parathion, 
Biathlon, Schadam, TMPP, and METP. Still 2,4, S-T and TAG 
have been recently introduced and various techniques are 
used for application of these chemicals in the fields. 
In addition the control measures resulted in raising the 
level of agricultural production. 
CHANGING PATTERN OF CROPS 
An a t t empt h a s been made t o examine t h e changing 
p a t t e r n s of c rops i n v^estern U t t a r Pradesh a t two p o i n t s 
of t i m e 1960-61 and l985-86>1960-61 was s e l e c t e d b e c a u s e , 
i t r e p r e s e n t s a p o i n t of t ime when t h e second f i v e y e a r 
plan- had come t o c l o s e . During t h e f i r s t f i v e y e a r p l a n 
t h e a l l o c a t i o n f o r a g r i c u l t u r e was h i g h e r t h a n i n t h e 
second f i v e y e a r p l a n . 
I t was c o n s i d e r e d worth whi l e t o examine change i n 
cropping- p a t t e r n , i f any a f t e r a l a p s e of twenty f i v e 
y e a r s , when t h e Seventh Five Year P lan had come t o c l o s e . 
F i g . 2 shows t h e c ropp ing p a t t e r n i n k h a r i f season w h i l e 
F i g . 3 shows t h a t of t h e Rabi season . A coraparis ion of 
F i g . 2a and b shows t h a t sugarcane has ga ined i n a r e a i n 
t h e Upper Doab. T h i s i s f u r t h e r b rought out by t a b l e 3 . 
I t w i l l be seen from Tab le 3 . t h a t Muzaf famagar and Meerut 
where mainly sugar m i l l s e x i s t t h e r i s i n g p r i c e of s u g e r , 
a v a i l a b i l i t y of i r r i g a t i o n from cana l and f u r t i l e s o i l 
have l e d t o t h e i n c r e a s e i n a r e a . In Gaziabad t h e i n c r e a s e 
i s nomina l . In t h e d i s t r i c t s of Muzaf famagar and Meerut 
t h e c o m p e t i t i o n was i n f a c t between sugarcane and c o a r s e 
g r a i n c rop and m a i z e . The a rea under c o a r s e g r a i n and 
maize d e c l i n e a t t h e c o s t , suga rcane . In t h e d i s t r i c t of 
Bulandshahar , however, a s u b s t a n t i a l i n c r e a s e i n a r e a unde r 
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maize, which was at the cost of sugarcane. A general pat tern 
which i s observed in a l l d i s t r i c t s excluding Muzaffarnagar 
and Meerut i s that the t o t a l cult ivated area under Kharif 
has decline and the land which has been lef t fallow has 
gone t o Rabi crops Pig. 2(b). 
A comparision of Fig. 2(a) and (b) shows tha t wheat 
has gained in area in a l l the d i s t r i c t s of Western Uttar 
Pradesh, Wheat i s the dominated rabi crop in a l l the 
d i s t r i c t s of Westeim Uttar Pradesh. This i s further brought 
out by Table 3 . I t wi l l be seen from table 3 that in a l l 
the d i s t r i c t s of Western Uttar Pradesh, there i s no any 
canprision of other crops with wheat. Because, wheat i s 
cul t ivated in much more area due t o the i r r iga t ion f a c i l i -
t i e s and other important and favourable factors . The 
competition was infact between Barley, Gram and Oilseeds. 
The area under Barley and Gram decline at the cost wheat 
and oi lseeds . A general pattern which i s observed in a l l 
d i s t r i c t s i s that the t o t a l cultivated area^under Rabi has 
increase. 
Over the figures shows that the ifiain s t ress in 
Kharif season has gone t o sugarcane and in Rabi season to 
wheat. These two are the main crops in Western u t t a r 
Pradesh. The other crops no more importance as compared 
to these two crops. 
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Crop Ranking of Western Uttar Pradesh 
(1960-61 and 1985-86) 
Cropping pattern simply means the proportion of 
area under different crops at a point of time, where as 
change in cropping pattern refers t o change in proportion 
of area under different crops at two different points of 
time. The cropping pattern of any area i s generally 
controlled by physical, socio-economic and technological 
fac tors . In a semi-arid region, l ike the study area where 
ra infa l l i s comparatively l e s s , ava i lab i l i ty of i r r iga t ion 
water determines the cropping pa t te rn . There are two 
important agr icul tural seasons. The Kharif season genera-
l ly extends frcan mid-June t o October and the rabi season 
which generally extends from November to March. The main 
Kharif season crops sown in t h i s region are paddy, jowar, 
bajra, maize, sugarcane and cotton while wheat, barley, 
gram, peas, arhar, masoor, oilseeds and potato are sown 
during the rabi season. The percentage share of cropwise 
cultivated area in Kharif season and rabi season t o gross 
cult ivated area has been calculated for Western Uttar 
Pradesh as a whole and for i t s d i s t r i c t s at two different 
points of time (1960-61 and 1986-87) and i s presented in 
Table 3 . 
Kharif Crops; 
Kharif crops are those crops which are grown during 
the south west monsoon period which i s the wet season of 
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the country. Agricultural year begins in July in India. 
A perusal of Table 3 shows that the percentage share 
of land under Kharif crops was highest in the study region 
during 1960-61, It was about 39 percent of total culti-
vated area. In 1960-61, Bajra (12,67) was the most important 
crop follwed by sugarcane (8.71), paddy (8,25), maize 
(5.86), jowar (3.71) and cotton (0.88), While in 1985-86, 
out of total cultivated area Kharif crops occupied only 
36,46 percent. There was a decrease of 2.51 percent. Bajra 
(10.14) was again the most important crop followed by 
paddy (8,94), sugarcane (7,09), maize (6,34), jowar (1,07) 
and cotton (0.20), There was a decrease in acreage under 
all the crops except for the paddy and maize, 
A perusal of Table 3 and 4 shows that there was a 
gradual decrease in the area under Kharif crops in the 
region as a whole during the last twenty five years. This 
decrease was seen in ten district namely, Aligarh (-8.60), 
Mathura (-8.4), Agra (-5.8), Etah (-4.7), Bulandshahar 
(-4.69), Mainpuri (-4.5), Badaun (-3.25), Etawah (-2.48), 
Shahjahanpur (-0.35) and Farrukhabad (-0,02). Thus, almost 
all the districts of^antral doab and two districts of 
Rohilkhand plains experienced this decrease. This may be 
due to the preference given by farmers to rabi crops. One 
district of Rohilkhand plains namely, Moradabad (5.22) 
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and two northern districts of upper doab namely, Muzaffar-
nagar (4.21) and Meerut (0.09) registered an increase in 
area under Kharif crops. 
Rabl Crops: 
Rabi season p e r t a i n s t o t he win te r pe r iod . I t i s 
t he main dry crop season of the country . Different regions 
bene f i t d i f f e r e n t l y from t h e nor th -eas t monsoon shower or 
winter r a i n s . The percentage share of rab i crops t o t o t a l 
cropped area was higher than Kharif crops and t h e r e was an 
increase of 10.05 percent in rabi cropped area during l a s t 
twenty f ive yea r s . 
A perusa l of a t a b l e 3 and 4 shows t h a t out of t o t a l 
c u l t i v a t e d area was about 40 percent in 1960-61 and a f t e r 
a lapse of twenty f ive years i t rose t o be about 50 pe rcen t . 
There was about 10.05 percent increase in t o t a l a rea under 
rab i c rops . The study region i s an exc lus ive ly wheat 
growing area where perceintage share of wheat c u l t i v a t e d 
area was about 21 percent in 1960-61, while a f t e r twenty 
f ive years i t r eg i s t e r ed an increase of about 34 p e r c e n t . 
In 1960-61 wheat (21.18) was the most important crop 
followed by gram (11.28) , peas (8 .84) , ba r l ey (5 .44 ) , 
a rhar (3 .19) , o i l s eeds (2 .20) , po ta to (0.75) and Masoor 
(0 .48) . In 1985-86 wheat (34.55) remained the most important 
lis 
crop followed by oilseeds (5.45)# barley (3.06), gram 
(2.7), potato (2.20), arhar (1.29), peas (1.26), and 
masoor (0.41). 
In most of the districts the percentage share under 
rabi crops registered an increase as in Badaun (29.34), 
Mainpuri (7.94), Agra (4.27), Mathura (2.24), Farrukhabad 
(1.28), Etawah (1.23) and in Aligarh (1,22). In rest of 
the districts namely, Moradabad (-9.51), Muzaffamagar 
(-5.76), Meerut (-4.78), Etah (-3.69), Shahjahanpur (-2.63) 
and Bulandshahar (-1.78), the percentage share of rabi 
crops recorded a decrease. Thus, it is observed that 
during the last twenty five years there has been a change 
in the percentage share of rabi crops. 
Crop Ranking; 
A study of crop ranking is very useful in under-
standing the distributional pattern of crops in an area, 
because it provides an idea of relative dominance of 
different crops in order of importance. The crops have 
been ranked on the basis of their relative areal strength 
as proportionate to the total cropped and is presented in 
figures, 4,5,6 and 7. It shows the variations in first, 
second and third ranking crops in Kharif and rabi season 
in 1960-61 and 1985-86. 
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Firs t Ranking Crop3i 
During the kharif season 1960-61 sugarcane, bajra, 
paddy and maize were the f i r s t ranking crop (Pig. 4 ) . 
Sugarcane was the most important crop, covering the 
highest percentage share of kharif cult ivated area in the 
d i s t r i c t of Muzaffamagar, Meerut and Bulandshahar bajra 
was the f i r s t ranking crop in the d i s t r i c t s of Aligarh, 
Mathura, Agra, Etah, Mainpuri and Etawah, While paddy was 
f i r s t ranking crop in Moradabad, Badaun and Shahjahanpur 
and maiz in the d i s t r i c t of Parrukhabad. Sugarcane occupies 
land for almost twelve months and i t requires eight t o 
nine waterings. 
After a lapse of twenty five years a s l ight change 
was observed (Fig. 5 ) . In 1985-86/ during the kharif 
season sugarcane, bajra, paddy and maize were the f i r s t 
ranking crops. Sugarcane remained the f i r s t ranking crop 
because of the extension of i r r iga t ion f a c i l i t i e s , a con-
s i s ten t ly high pr ice for sugarcane and a r t i f i c i a l pr ice 
support. A change was observed in Moradabad d i s t r i c t where 
paddy was replaced by sugarcane and t h i s i s due t o the 
development of i r r iga t ion f a c i l i t i e s in t h i s d i s t r i c t , 
Bajra was the f i r s t ranking crop in the d i s t r i c t s of 
Aligarh, Mathura, Agra, Etah and Badaun, A change was 
observed in the d i s t r i c t of Badaun where paddy was replaced 
127 
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b a j r a , Paddy was t he f i r s t ranking crop in t he d i s t r i c t s 
of Mainpuri and Etawah. In two d i s t r i c t b'ajara was replaced 
by paddy. Maize was the f i r s t ranking crop in the d i s t r i c t s 
of Farrukhabad and Bulandshahr. In Bulandshahar* sugarcane 
was replaced by maize. 
In 1960-61, during the r ab i season wheat and gram 
were the f i r s t ranking crops (Fig. 6)• Wheat was t he f i r s t 
ranking crop in a l l most a l l t he d i s t r i c t except for Agra 
and Etawah. Where gram was t he f i r s t r ank ing crop. After a 
lapse of twenty f ive years (Fig . 7) wheat remained t h e 
f i r s t ranking crop uniformly throughout the study region 
which may be termed as the 'wheat be l t* of Ut ta r Pradesh. 
This was due t o rapid development of I r r i g a t i o n f a c i l i t i e s , 
massive procurement by the Government, p r i ce support , cash 
payments, successful technological advance and the sa l e 
of wheat s t raw. Even in the d i s t r i c t s of Agra and Etawah 
gram was replaced by wheat. 
Second Ranking Crops: 
During the kharif season of 1960-61, paddy, maize, 
jowar, sugarcane, and baj ra emerged t o be the second 
ranking crops (Fig. 4 ) . Paddy was the second ranking crop 
in the d i s t r i c t s of Muzaffamagar, Mainpuri and Etawah. 
Maize in t he d i s t r i c t s of Meerut, Bulandshahar, Aligarh 
and Etah. Jowar in the d i s t r i c t s of Mathura and Agra 
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sugarcane in Moradabad and Shxihj ahanpur and Bajra in the 
d i s t r i c t s of Badaun and Farrukhabad, During the kharif 
season of 1985-86 (Pig . 5) paddy, maize, sugarcane and 
ba j ra emerged as the second ranking crops . Paddy in 
Muzaffamagar, Agra, Moradabad, Badaun and Farrukhabad. 
After a lapse of twenty f ive years i t was observed t h a t 
in t h e d i s t r i c t s of Agra jowar was replaced by paddy, in 
Moradabad sugarcane was replaced by paddy and in Badaun 
and Farrukhabad ba j ra was replaced by paddy. This r ep lace -
ment took p lace due t o the development of i r r i g a t i o n 
f a c i l i t i e s . 
During rabi season of 1960-61 (Fig . 6) gram, ba r l ey , 
peas and wheat emerged as second ranking c rops . Gram in 
t he d i s t r i c t s of Muzaffamagar, Meerut, Mathura, Etah, 
Mainpuri, Badaun, Shahjahanpur and Farrukhabad, Barley in 
Bulandshahar, peas in Aligarh and Moradabad, while wheat 
in Agra and Etawah. During 1985-86 o i l s e e d s , ba r l ey , 
p o t a t o and gram were the second important crops (Fig. 7 ) . 
Oi lseeds in the d i s t r i c t s of Muzaffamagar, Meerut, Mathura 
Agra, Mainpuri, Moradabad, Badaun and Shahjahanpur. Gram 
was replaced by o i l s e e d s . Barley was the second ranking 
crop in Bulandshahar, Aligarh and Etah. In Aligarh, peas 
was replaced by bar ley and in Etah gram was replaced by 
b a r l e y . Pota to was t he second important crop in Etawah 
where i t was replaced by wheat. I t was observed t h a t a f t e r 
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a lapse of twenty f ive years , the study region experienced 
a change in t he second ranking crop except for , in t he 
d i s t r i c t of Bulandshahar where bar ley remained t o be t h e 
second ranking crop . There was a change in a g r i c u l t u r a l 
scenar io with o i l s eeds emerging as an important crop. 
Third Ranking Crops; 
In 1960-61, during the kharif season maize, b a j r a , 
paddy, sugarcane and jowar were the important t h i r d 
ranking c rops . In t he map showing the t h i r d ranking crops 
the i n t e r r u p t i o n of a rea l p a t t e r n became g r e a t e r (Fig, 4 ) . 
Maize in t h e d i s t r i c t s of Muzaffamagar, Mainpuri and 
Etawah. Bajra in Meerut, Moradabad and Shahjahanpur, 
paddy in Bulandshahar. Sugarcane in Aligarh, Mathura, 
Agra, Etah and Badaun and jowar in Farrukhabad. In 1985-86 
maize, paddy^bajra and jowar emerged t o be t he t h i r d 
ranking c rops . Maize in the d i s t r i c t s of Muzaffamagar, 
Mainpuri, Badaun and Etawah, In the d i s t r i c t of Badaun 
sugarcane was replaced by maize while in r e s t of t h e 
t h r e e d i s t r i c t s even a f t e r the lapse of twenty f ive years 
maize, remained t o be the t h i r d ranking crop, Paddy in 
Meerut, Aligarh, Mathura and Etah, In Aligarh, Etah and 
Mathura sugarcane was replaced by paddy, Bajra in Buland-
shahar, Moradabad, Shahjahanpur and farrukhabad. In 
Bulandshahar, ;addy was replaced by ba j ra and in Farrukhabad 
127 
jowar was replaced by sugarcane. 
During the rab i season of 1960-61, peas , ba r ley 
and o i l seeds were the t h i r d ranking c rops . Peas in t h e 
d i s t r i c t s of Muzaffamagar, Meerut, Bulandshahar, Etah, 
Mainpuri and Etawah. Barley in Aligarh, Mathura, Agra, 
Shahjahanpur and Farrxikhabad. Oilseeds in Moradabad and 
Badaun. In 1985-86 p o t a t o , o i l seeds bar ley and grain were 
t h e important t h i r d ranking crops . Po ta to in t he d i s t r i c t s 
of Muzaffamagar, Meerut and Moradabad, Peas was replaced 
by po t a to in t he d i s t r i c t s of Muzaffamagar and Meerut, 
Oilseed was replaced by po ta to in Moradabad d i s t r i c t 
o i l seed in Bulandshahar, Etah, Aligarh and Farrukhabad, 
Peas was replaced by o i l seeds in Bulandshahar, Etah and 
Etawah, bar ley was replaced by o i l seed in Aligarh and 
Farrukhabad, Gram in t he d i s t r i c t s of Badaun and 
Shahjahanpur where i t was replaced by o i l seeds and b a r l e y . 
CHAPTER - 5 
CASE STUDY OF CHANGES IN CROPPING PATTERN, 
FIELD STUDY AT THE VILLAGE LEVEL 
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For the study of cropping pattern, an attempt has 
been made to record the cropping pattern at the village 
level by selecting two sample villages. While selects, 
the villages the considerations are soil type, availibi-
lity of irrigation water, size of village and facilities 
of freed work. It is therefore parpesive sampling. 
The villages selected are Hasanpur Buzurg in the 
district Aligarh, where soil is mainly sandy loam. The 
other village is Khanpur Banger in the district Mathura, 
where the soil is mainly sandy and loamy. 
Before dealing in detail about the above mentioned 
villages, it is necessary to give some clarification. 
The clarification is in respect of the agricultural 
seasons. There are two main agricultural seasons; the 
kharif and the rabi. The kharif season usually begins in 
raid-June with the outbreak of the monsoon, while the rabi 
starts in the end of October or early November when the 
monsoon has receded. The crops of the kharif season are 
those which need a high temperature and a plentiful supply 
of water, but the crops of the rabi season require cool 
weather and only a moderate supply of water. 
Another clarification to the system of land classi-
fication. It is based on the fertility and productivity 
12ii 
of the field. It should be mentioned, however, that no 
quantitative assessment of fertility can be given, but 
in the course of field work and collected information on 
soil-characteristics, on the availability of irrigation 
water, or the supply of manures to and the crops grown 
in each field on the basis of this inquiry the village 
lands have been classified into three categories. 
A. Good q u a l i t y land 
B. Medixim q u a l i t y land 
C. Less or poor q u a l i t y land. 
The v i l l a g e of Hasanpur Buzurg l i e s in Koil Tahs i l 
in the Aligarh d i s t r i c t . I t i s s i t ua t ed a t 27*^49'N l a t i t u d e 
and 78^2'E longi tude shown in Fig . 8 and i s about 11 kms. 
t o the south west of the town of Al igarh, I t i s bounded 
on a l l s ides by other small v i l l a g e s . The t o t a l area of 
t he v i l l a g e i s about 80.90 h e c t a r e s . To the eas t of t he 
v i l l a g e at a d i s tance of about two ki lometres t h e r e i s a 
metal led road which j o i n s the town Aligarh t o I g l a s . 
The land use of the v i l l a g e in 1981-82 i s shown 
in Fig . 9, which are based on the f i e l d work in t h e 
v i l l a g e . 
LOCATION OF THE VILLAGE HASANPUR BUZRUG 
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The t a b l e 5 g ives a sxjwimary of t he propor t ions of 
the v i l l age l ands of Hasanpur Buzurg devoted t o var ious 
u se s . 
Total area of v i l l a g 
U*se of land 
Cul t ivated land 
bas te land 
Groves 
Settlement 
Cart t r a c k U 
I r r i c a t e d channel 
Land U t i l i z a t i o n in 
e 
Table - 5 
Area in Hec. 
70.64 7 
3.508 
1.890 
2.750 ' 
2.100 
80.895 
Kharif Season: 
80.90 hec ta res 
% of the t o t a l 
area 
87.33 
4.34 
2.34 
3.40 
2.59 
100.00 
The use of land in Kharif season of 1982 i s shown 
in F ig . 10. The area occupied by each crop in t h i s season 
i s shown in Table 6. 
Table - 6 
Cross cultivated land 70.65 hec. 
Net cropped land in the 
Kharif season 66.15 Hec. 
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no' 
Crops 
Bajra 
Jowar 
Maize 
Arhar 
Cotton 
Sweet Pota to 
Fallow 
Total 
Area 
Hects . 
25.49 
7.17 
20.34 
5.06 
4.41 
3.68 
4.50 
70.65 
% of Gross 
c u l t i v a t e d 
land 
36.08 
10.15 
28.79 
7.16 
6.24 
5.21 
6.37 
100.00 
% of net 
c u l t i v a t e d 
land 
38.53 
10.85 
30.75 
7.65 
6.66 
5.56 
-
100.00 
It is seen from this table that the total net 
cropped area in the kharif is devoted to grain crops 
perticularly Bajra and Maize. The grain crops of the 
kharif season provide the cultivator with food until the 
next rabi harvest is ready. The exclusive dependence of 
the cultivator on land forces him to devote a large part 
of his cultivated land to grain crops to ensure food for 
himself and his family. This may also explain the variety 
of crops grown in this season some of which differ in 
their water requirements. The village pattern of crops in 
kharif season compares favourably with the cropping 
pattern of the district in the kharif season. 
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Crops of the Kharif Season: 
M i l l e t s : 
There are two types of millets (l) the big milletS/ 
jowar and bajra, both of which are tall plants attaining 
a height of six to eight feet; (2) the small millets, 
sawan, kodon, mandua, which reach a height of two to three 
feet. The millet grown in the village are of big variety. 
The grain matures in about eight weeks from the time of 
sowing. The crop is ready at the end of August. It needs 
less amount of water which is supplied by irrigation 
because of scandy rainfall. 
Maize: 
Maize is one of the staple diets of the people of 
this village. The crop is sown in early July on the 
good quality lands. It needs no irrigation if rainfall 
during July and August is well distributed, but if there 
are long breaks in the incidence of rainfall, the crop 
has to be irrigated. The crop matures in September. It is 
not affected by the cessation of rainfall in September. 
Moreover, the early maturity of the crop provides the 
cultivator and his family with food at a time when the 
reserves of the rabi grains are running low. Sometimes, 
insteed of waiting till the seed is c^ uite mature, the 
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villagers pick the immature cobs to be roasted for food. 
The cultivation of maize/ however, is laborious 
business. In order to get a good yield of grain the 
distance between the maize plants should be about a foot 
and therefore the seeds have to be sown carefully. Weeding 
and earthing are other necessary operation. After the 
cobs have formed they have to be protected from birds* 
stray animals and even human beings and the crop has to 
be watched regularly till the harvest is ready. The stalks 
of maize provide a nutritions fodder if they are cut 
while green, but as the crop is grown for its grain, the 
stalks are used for fuel. 
Pigeon pea (Arhar): 
It is generally grown as a sole crop. It remains 
in the field for nearly nine months, as it is sown in 
July and matures in March, It is a valuable food for the 
people and since the plant is leguminous, it helps in 
building up the fertility of the soil. 
It is sown on the medium quality lands in the 
village and does not require irrigation as its deep roots 
draw water from great depths, Arhar, therefore, finds an 
important place amongst the kharif crops of the village. 
The stalk is used for fuel, for thatching and for other 
similar purposes. 
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Land Utilization in the Rabi Season 
The use of land in the rabi seasoh of 1981-82 is 
shown in Fig. 11, The area occupied by each crop in this 
season is shown in Table 7. 
Table - 7 
Gross cultivated land 
Net cropped land in the rabi 
season 
70.65 Kec, 
67.54 Hec. 
Crops 
Wheat 
Bar l ey 
Gram 
Laha 
Fadder (Chara) 
Fallow 
T o t a l 
Area i n 
Hec. 
39.89 
10.39 
6.99 
5.67 
4 .40 
3 .11 
70.65 
% of Gross 
c u l t i v a t e d 
land 
56 .46 
14.71 
9.89 
8.31 
6.23 
4 .40 
103.00 
% of Net 
c u l t i v a t e d 
land 
59.06 
15.39 
10.36 
8.69 
6.50 
-
100.00 
It is seen from this table that nearly about 75% 
of the net cropped land in the rabi season is occupied 
by wheat and barley, wheat alone accupies about 59% of 
the net cropped area while the area under barley, gram^ 
laha and chara is about 15%, 10%, 8% and 6% respectively. 
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The village pattern of crops in rabi season compares 
favourably with the cropping patteim of the district in 
the rabi season. 
Wheat: 
Wheat is the staple diet of the people of the 
village. 
Wheat is sown in the end of October or November 
when the seed bed has sufficiently cooled down and is 
harvested in the end of March or beglning of April when 
the crops has ripend under a rapidly increasing tert^era-
ture. Temperature is of great significance in the wheat 
cultivation. A temperature of 10 C (5 0 F) for four months 
is regarded as adequate for wheat. This is surprising, 
high yielding wheat had already reached of this region 
and the economically high levels of yield had been fast 
approached. This should not be considered unusual, but 
natural. The reason for this change in wheat is the 
increased facility of irrigation by wells and tube-wells, 
chemical fertilizers, introduction of hybrid varieties 
of wheat, greater demands wheat and higher prices in the 
market. 
Barley: 
Barley is another important rabi crop. As distinct 
from wheat, this crop can be grown to a limited extent 
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under unfavourable soil and climatic condition. It is, 
therefore, taken mostly on less fertile and less adequately 
watered lands or where wheat can not be grown profitably. 
The crop is raised both under the barani and 
irrigated conditions. Cultivators grow barley as a pure 
crop or as a mixture with a variety of crops. It forms a 
mixture with gram peas etc. Inferior soils more of loamy 
type are used to grow a crop of barley. 
Gram; 
It is grown all over the state except for the 
hilly tract. The crop is mainly grown under rainfed 
conditions. It is mainly the mixed crop which is grown 
under irrigation. Climatic conditions suitable for 
growing grain are mild cold weather with low to moderate 
rainfall. The crop is damaged considerably by rain at the 
time of sowing or at the flowering stage. 
Gram is taken both as a pure as well as mixed 
crop. Soon after the harvest of the kharif crop, field 
for sowing gram is prepared. When gram is taken after 
the kharif follow, l or 2 ploughings may be done during 
the period. Sowings are generally undertaken during 
October to early November. Harvesting of the pure crop 
starts from the end of March and continues till early 
April, 
141 
The diversification of crop depends mainly upon 
the infrastructure facilities provided to the area. In 
case of the village surveyed, there is no diversification 
of crops, beause the area in which the village is situated, 
does not receive adequate amount of rainfall and the 
irrigation facilities are not good. As the village receives 
irrigation water from state tube-well, which hardly happen 
to be in order. Inadequate irrigation water restricts the 
farmers to go for those crops, which need more water. The 
farmers of this village are reluctent to take risk for 
those crops which are capital intensive, as they are not 
sure of good harvest. 
To see the crop diversification in the village 
under study, the index for testing the diversification of 
crops developed by Gibbs and Martin has been used. The 
formula for calculating the index of diversification is 
as follows. 
2 
x: X where X is the percentage of area occupied 
2 (s X) by each crop. 
By using t h i s forroula the crop divers i f icat ion 
index for t h i s v i l lage (Hasanpur Buzurg) comes t o 0.39, 
which shows least d ivers i f ica t ion . This may be due t o 
type of so i l , type of i r r iga t ion and climatic condition 
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of t h i s region. They a l l together do not encourage the 
farmers of the vi l lage for crop d ivers i f ica t ion . 
The so i l , sandy loam, have comparatively less 
moisture retaining capacity, which without i r r iga t ion 
does not given good yield. Since there i s no private 
tube-well or any canal f a c i l i t i e s , which may^  provide 
adequate, i r r iga t ion t o grow high yielding ana high 
valued crops e.g. Sugarcane. The area does not receives 
sufficient ra infa l l during the crucial period of crop 
sowing and the va r i ab i l i t y of ra infa l l i s very high, 
therefore fanners hardly dare t o grow crops which are not 
t r a d i t i o n a l . 
Over a l l , i t seems tha t , if the i r r iga t ion f ac i l i -
t i e s - i s provided nicely and on required ti^ie, there are 
p o s s i b i l i t i e s of d ivers i f ica t ion . Sugarcane, which i s not 
cult ivated in t h i s vi l lage and i s very important, may be 
cult ivated and may being good return. 
The vi l lage of Khanpur l i e s in Mant Tahsil in the 
Mathura d i s t r i c t . I t i s si tuated at 27°28'N la t i tude and 
77°48'E longitude showing in the Fig. 12 and i s about 
53 kms to the south east of the town of Mathura. I t i s 
bounded on a l l sides by other small v i l l ages . The t o t a l 
area of the vi l lage i s about 67,591 hectares. There i s a 
metalled road which joins the town. Mathura to Bajna, 
passes through t h i s v i l l age . 
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The land-use of the v i l lage in 1981-82 i s shown 
in Fig. 13, which are based on the field-work in the 
v i l l a g e . 
The table 8 gives a sununary of the proportions of 
the v i l lage lands of Khanpur devoted t o various uses in 
1981-82. 
Table - 8 
Total area of the village 67.591 Hectares 
Use of land 
Cul t iva ted 
V»aste land 
Groves 
Settlement 
Cart t r a c k 
i r r i g a t i o n 
Cemetery 
Ponds 
Tota l 
land 
and 
channel 
Area in 
Hecs 
60.868 
0.433 
0.798 
2.606 
2.749 
0.121 
0.016 
67.591 
Percentage of t h e 
t o t a l area 
90.05 
0.64 
1.18 
3.86 
4.07 
0.18 
0.02 
100.00 
It will be seen from above table that 90 percent 
of the land in the village is arable, less than one 
percent is under not utilized and slightly more than eight 
percentage is under non-agricultural uses. Slightly more 
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than one percent is occupied by groves which are often 
the source of fuel supply* although the practice of burning 
cattle dung is common in the village. Reclamation of the 
waste land in the village for the purpose of establishing 
groves seems desirable. 
In general, fields of the good quality land are 
very small but the fields of the medium quality lands are 
relatively larg in size and scxnewhat irregular in shape. 
Land Utilization in the Kharif Season: 
The use of land in the kharif season of 1982 is 
shown in Fig. 14 and the area occupied by each crop in 
this season is given in Table 9. 
Table 9 
Cross cultivated land 60.868 Hect. 
Net Cropped land in kharif season 55.632 Hect. 
Crops 
Bajra 
Jowar 
Maize 
Arhar 
Fallow 
Total 
Area in 
Hectares 
24.016 
15.256 
11.054 
5.306 
5.236 
60.868 
% of Gross 
cu l t i va t ed 
land 
39.46 
25.06 
18.16 
8.72 
8.60 
100.00 
% of Net 
land 
43.17 
27,42 
19,87 
9,54 
a n 
100,00 
cropped 
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I t w i l l be seen frcxn above t a b l e t h a t Bajra and 
Jowar are t he major crops and occupy 70.59% and maize 
occupies only about 19.87% of net cropped land in t h a t 
season. No por t ion of t h e land i s devoted t o sugarcane. 
of 
One of the reasons for the absence/S- cane c u l t i -
va t ion in t h i s v i l l a g e i s the low water t a b l e . I r r i g a t i o n of 
S» cane f i e l d s becomes uneconomic and sugarcane as a 
cash crop i s not remunerative, on t h e o ther hand o ther 
crops e . g . Bajra* Jowar, Maize fete matures in September 
and enables t he c u l t i v a t o r s t o grow a rab i crop on the 
same l ands . 
The in t roduc t ion of plant (Sesamum indicum) in t he 
khar i f season may help the v i l l a g e r s in increas ing t h e 
fodder supply and e s t ab l i sh ing a small sca le o i l indus t ry 
which may bring them some cash. T i l may be sown by i t s e l f 
o r mixed with Jowar. The seeds mature in October or ea r ly 
November and o i l i s ex t rac ted fran them by simple o i l 
p r e s s e r s . The res idue of the seeds a f t e r the o i l has been 
pressed out i s known as o i l cake , and i s a valuable food 
for c a t t l e . 
I t w i l l be seen from t ab le 9 t h a t 8.6% of t h e 
t o t a l c u l t i v a t e d land l i e s fallow in t he kharif season. 
These lands may be devoted t o green manure crops or 
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legujninous plants like ground nuts (Araches hypogea). 
Another crop which seems to be suitable for the 
village is groundnut which thrives well on light well-
drained soil and can be grown with the help of irrigation 
before the outbreak of the monsoon. The nuts are dug out 
in October or early November and the land may be ploughed 
for the next rabi crop. 
Land Utilization in the Rabi Season: 
The use of land in the rabi season of 1981-82 is 
shown in Pig. 15. The area occupied by each crop in this 
season is shown in table 10. 
Table - 10 
Cross cu l t i va t ed land 60.868 Hect. 
Net cropped land in the rabi season 57.632 Hect. 
Crops 
Mustard 
Wheat 
Barley 
Pota toes 
Fallow 
Tota l 
Area in 
Hectares 
28,412 
18.202 
8.761 
2.257 
3.236 
60.868 
% of Gross 
Cult ivated 
land 
46.68 
29.90 
14.39 
3.71 
5.32 
100.00 
% of Net 
cropped land 
49.30 
31.58 
15.20 
3.92 
-
100,00 
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A con^arison between the area cultivated in the 
rabi season and kharif season reveals that the area culti-
vated in the rabi season is greater than that in the 
kharif season. The more valuable grain crc^ in the kharif, 
for example, maize does not give a satisfactory return 
without adequate manuring, and consequently more lands 
are left fallow in the kharif season, while in the rabi 
they produce Mustard and Barley without the application 
of manures. 
It will be seen from Table lO, that Mustard, wheat 
and Barley are the major crops in the rabi season and 
occupy about 96.08/O of the net cropped land. In the 
remaining net cropped land, potatoes is grown for sale 
in the neibhouring village markets and the small cash 
thus obtained is utilized for purchasing articles of 
daily use. 
With the help of manures the area under potatoes 
can be increased to an appreciable extent. The crop matures 
in February, but enough manure is left in the soil for the 
cultivation of a rich maize crop in the kharif season. 
The increase in the hectarage of potatoes could help the 
villagers not only in earning same cash but also in 
obtaining a higher return of the following maize crop. 
The rotation of potatoes with maize would build up the 
fertility of the good quality lands. 
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The introduction of sarson (Brassica ccanpestris) 
in the rabi season can help the villagers in increasing 
the supply of dairy produce. Sarson can be sovvn as a 
sole crop or with Barley. The seeds mature in February 
and provide oil for cooking while the residue is a 
valuable cattle fodder. 
The village pattern of crops in kharif as well as 
rabi season compares favourably with cropping pattern of 
the district in the kharif and rabi season respectively. 
CHAPTER - 6 
C O N C L U S I O N 
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The study of cropping pattern and diversification 
of crops in the study area at two different point of time 
reveals that sugarcane in the kharif season and wheat in 
the rabi seasoo has gained much in strength in 
the two districts of Muzaffarnagar and Meerut. The main 
reason for sugarcane to gain in strength is the good 
quality of soil/ availability of irrigation facility and 
providing high prices. The availability of subsidised 
fertilizer has also lead to improvement in yield. In the 
rabi season the area under wheat (owing to H.Y.V.) has 
gained much in strength. 
In the other districts course grain has gained 
upper hand, Aligarh should be cited a less in point, 
where the predominant sandy soil has led to the cultiva-
tion of maize, millet on large scale in the kharif 
season. 
Previous discussion about the ranking of crops 
throws light on the fact that the study region has 
encouraged the production of non-foodgrains and there is 
much diversion of land^the cultivation of commercial crops 
such as sugarcane, oilseeds and cotton. Sugarcane was the 
first ranking crop in many doab districts. After a lapse 
of twenty five years oilseeds has also emerged as the 
second important crop.The secondary aata has been verified 
by primary data collected by way of field work in two 
village. 
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Investigation of land utilization carried on in the 
two selected villages of Aligarh and Mathura districts of 
Western Uttar Pradesh show that although a very high 
percentage of the land is cultivated yet in every case 
there is some amount of land lying unproductive because 
of the presence of salts in injurious amounts. 
The land-use in Kharif and rabi seasons is dominated 
by grain crops. It will be seen that cereals occupy high 
percentage of the cultivated area in the kharif season 
and the .same position helds good in the rabi season. 
In villages over 80 percent of the population is 
primary rural and depends exclusively on the cultivation 
of land. In these villages the population has a relatively 
low standard of living. 
As regards the reclamation of the waste lands it 
is necessary that the waste lands be mapped and the 
precise nature of the wasteland be determine for purpose of 
reclaimaticn . However, some of the methods employed in 
the reclamation of such wasteland have' been discussed. 
In each village a substantial portion of the arable 
land is left fallow in the kharif season, because much 
of the land is of medixim quality which, without manure. 
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is not capable of yielding two crops a year. The object 
of the practice of fallowing is to allow the land to 
recupe its fertility. The practice raising some early 
maturing legumes from these lands would enrich the soil 
and protect it from erosion. 
The practice of burning the cattle dung is common 
in all the villages. This is simply because the villagers 
have no fire-wood. Only if any regular source of fire-
wood supply could be made available, it would lead to a 
great saving of the cattle dung which could be used as 
manure for the soil. 
The size of average land holding is small. The 
village land is usually highly fragmented into tiny 
holding. In general the holdings on the good quality land 
are smaller than the holdings on the madium quality land. 
There are many disadvantages associated with the fragment-
ation of holdings. It leads to a waste of labour and 
cattle power; some land is wasted in providing boundary 
marks; the possibility of friction with neighbours is 
increased while the tending and care of the crop presents 
difficulties. 
There is, however, a minor advantage in scattered 
holdings, an advantage which is obvious to the cultivator 
who has to depend on an uncertain rainfall. The scattered 
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distribution of holdings in different types of lands 
provides a kind of guarantee against the vagaries of 
climate. The cultivators can grow two or more crops in 
dispersed fields in different soils so that if a deficiency 
or irregular distribution of rainfall damages one crop, 
there may be favourable returns from the other fields. 
The general view that conditions obtaining in study 
region are against large scale farm mechanization. Although 
the fanners are increasing the use of mechanization. But 
there is the practical difficulty presented by fragmen-
tation of holdings. 
It is heartening to note that the realization of 
the possibilities in over all increasing the production 
is growing day by day. 
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